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Solicitatfon No. DACW4S5-{l)=~1-0001

DEPARTMENT OF THE ARMY
OMAHA DISTRICT CORPS OF ENGINEERS
0014 U POST OFFICE AND GOUATHOUSE
OMAHA. NEDRASKA 66102 ,f-‘,m/_ .
; 'l
Mnm’n;u o DATE: f()(:(“dt 15

SUBJECT:  INVITATION FOR BIDS - CONSTRUCTION CONTRACT

Tos ALl Progpective Bidders and Others Concerned

NAML. AND LOCATION OF PROJTCT: BY (Xesuing Office):

Extanslon of Municipal Water Supply Line V.8, Amy Eaglneer Dlstrict, Omaha
Mutthows Electroplating Superfuml Site 6014 1.5, Poyt Of flce and Courtliouse
Roanoke County, Virginia 215 Nurth 17th Street

Omaha, Nebraska 08102

Sealed Bida (original and one copy) for the work described hereln will be
recelved until 2:00 pume, local tlme at place of bid opening 84 Nov 1% in the
of [fen of thed

Superintendent of Publle Facllities

County of HKoanoke

3738 Brambleton Ave, S¥, fm 600

Roanoke, VA 240018
awd at that time publiciy opened.

Banis for Award.

IT 15 INTENURD THAT AWAHD WILL BE MADE TO ONE BIDDER FOR THE ENTIRE
WORK.

AUTHORITY: The work provided for herein is authorlzed under the U.S.
nvironmental Protectlon Agency's Superfund Program.

Description of work: The work consists of furnishing all plant, labor, mate~
tlals, and equipment amd performing all work for {nstalllng 18,300 LF of
water line, 31 bullding service connections, 10 fire hydraats, a 500,000~
gallon ahoveground water storage Lank, and pumphouse with two booster pumps.

The above general outdlne does not limit the work to be less than all that
#uqulred under the plans and speclfications.
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BIDDING INFORMATION

1. EXPLANATION 0 PROSPECTIVN BIDDERS (APRLL 1984). Any prospective
bidder degfring an explanatlon or {nterpretatfon of the sollcitacion, draw-
ings, speciffcatlons, ete., musc vequest Lt {n writing soon eacugh to allow a
reply to rveach all prospective Hllders before the submissizn of thair bids.
Oral explanations or instructfons glven before the awavd of a1 contract will
not be bindlng, any Informatlon given a prospective bidder cunceralng a
golfcfrotfon will be furnlshed oremptly to all other prospecrive blddera as
an amendment to the solleltarion, Lf that lafsmmation ls necessary Lo sub-
mittlng bids or (Ff the lack of [t would be prejudiclal to ather prospective
bldders. (FAR 52.314-6.)

2y SOLICITATLON DEFINITIONS - FORMAL ADVERTISING (APRIL 1984), “Adver-
tised," for purposes of chis solleftatlon, Lnclules small business reatrieted
advertising and other typws of restrlited advertising., "0ffer" means "bld"
In formal advertisloge “Sollcltatlon" means an [pvitation for blds In formal

advertlsing,  (Fag 32 2U4=1.)

3, SUBMISSION UF BIDS (APRIL 19%4).

ol Bids and bld modlfleattons shatl he submitved In sealed
envelopes or packages (1) adlressed bt the offfce spieifled (n the sollclta-
tlon and (2) showlng the time speclfied for recelpt, the solicltaticn number,
and the name and address of the Yidder,

32 telugrapile blds wIll not be considered unless authorized by
the solleitatton; however, blds wmay be wedifled or wlithdeawn by wricten or
talegraphfe notiee, Lf such notiee 13 recelved by the time specifled for
recaelpt of bida, (¥AK 5.0 214=34)

4 PREPARATION OF BL0S = COMSTRUCTION (APRIL 1984).

4.1 Blds mugt be (1) vubmitted on the forms fucalshed by che
Government ot on coples of thuse furns, and (2) manually signed. The person
signing a bid must aiclal eueh drasuce or change appearing on any bid f(orm.

0% The bid foem way regulre bidders to submit bid prices for one
ot more LLens on varlvos hases, lnelading:

(1Y Lamp o Sdding;

(1) alteraate prices:

(1) uniLs of construction; nr

(%) any combination of subparagraphs (2) theough (3) above.

403 If the solleleaclon requlves bidding on all ltems, fallure to
do so will dlsquallfy tne bids (i bidding on all ltems fs not required,
blders should fnsert the words "no bld" In the space provided for any ltem
mn which no pelce tu submltted.
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anenng




BINDING INFORMATION

4.4  Alternate blds will not be considered unless this solicita~ N
tion authorizes thelr submission. (FAR 52,214~1B.) .

5. FALSE STATEMENTS IN BIDS (APRIL 1984). Bidders wust provide full,
accurate, and complete informatf{con as required by this solfcitation and fts
attachments. The penalty lor making false atatements in bids ls pruacrvﬁp
in 18 U.8.C, 1001,  (FAR 52.214=44) (,n

ke

NGr!
6,  LATE SUBMISSIONS, MODIFICATIONS, AND WITHDRAWALS OF BIDS (AI’RILC)
1984),

6.1 Any bid recelved at the office designated In the sollcitatlon
after the exact time specified for receipt will not be considered unless [t
is received hefore award Ls made and ft ==

(1) was sent by registered or certifled mail not later than
the flfth calendar day before the date specified for receipt of bids (e.g., a
bid submltted {u response to a solfc{tation requiring receipt of bids by the
20th of the month must have been malled by the 15th); or

(2) was sent by moll (or was a telegraphic bld If autho-
rized), and it s determined by the Govermment that the late recelpt was due
solely to mishandling by the Govermment after cecelpt at the Governmeal
installation.

6.2 Any modifieatinn or withdrawal of a bld {s subject to the
same cond{cions as In paragraph 6.1 above.

63 The only acceptable ovidence to establish the date of malling
of a late bid, modiflcation, or withdrawal sent cither by repistered or certi-
fied mafl is the U.S. or Canadiar Postal Service postmark on the wrapper ot R
on the orlglnal recelpt fram the U.S. or Canadlan Postal Service. 1f nelther o
postmark shows a legible dute, the bid, modificatlon, or withdrawal shall be i
processed as if mafled late. “Postmark" means a printed, stamped, or other-
wise placed Impression (exclusive of a postage meter machine Impression) that
fs readily Idencifiable without further action as having been supplled and
affixed by cmployees of the U.S. or Canadian Postal Service on the date of
malling. Therefore, bidders should request the postal clerks to place a hand
cancel lation bull's-eye postmark on both the receipt and Lhe covelope or
wrapper.

6:4  The only acceptable evidence to establish the tlme af recelpt Lol
at the Goverament lustallatfon !s the time/date atamp of that {nstallatton on )
the bid wrapper or other documentary wvidesce of tecelpt matntalned by the :
tngtal Lat Lot

0% Notwlthstanding paragraph 6.1 above, a late modifleation of

an otherwise successful bid that makes {ts tems wore favorable to the Govern-
ment will be consldered at any time Ft Is recelved and may be accepted.

115-1 B0




BIDDING INFORMATION

6.6 A hld may be withdrawn (n peeson by a bldder oe {Ly sutho-
rlzed representative (F, hefora the exmet tlme set for recelpt of hldu, the
ldentlty of the person requesting withdrawal s establlahed and that person
glgns a recelpt for the bid, (FAR 52.214-7.)

7. INFORMATION FOR MODIFYING BINS. Blds whilch have beea malled to the
designated bid recelving office asy be noditffed ur withdrawn by mail, tote
gram, or mallpram. Mod({lcations to or withdrawals of previonsly submltoed
bids ghould be transmlited to the place of bid opentng shown on page [5=1,

Be BLD GUARANTEE (APxll, 1984).

Bl Fallure to Tuentsh a bid guarantee fa the proper form and
amount, hy the tane set for opealng of obtd, may he ¢ vie far cejectlon of
the bid.

B:2 0 The offerar (bldler) shatl Jwenlih a bld guarantee In the
form of a fim comultmene, <ach 14 3 9id bond, pontal money order, cercified
check, cashler's check, lrrevoabie dettor of crotit, ot, under Treasury
Department cequlatfonn, cortato bonds or aotes ot the Mnlred Statess  The
GContractlng utvicer will raotoea bad guerantaes, other than btd honds, (1) to
unsuccessful bldders ag sson as sractleanly atter fhe opendng ot ofda, aud
(2) to the sucesesful blddor apue egectten ol coatractudl decuneats  amd
bonds  Clucludlng  aay  necessdry  sooasariaie or teinsufance  apreeient s), b
required by the bld as accepted,

A0 I the sacceast o cUUer, apon aeeeplice of Lty L by the
Guvermment Wil the pertod pecttiod tor acceptance, tillys to esecate all
contractwl  locwne ts o elve o hand(a) g veqaired by the el le ltation
wlithin the e apec D ed, Lo duc bt bog ot tear aay termfoate the ot eat
Tor defanlt,

R Caloi wetalae s evdee bt the nbt o the bldder Wil
(1) aliaw oft dagps e aeveptaace ot T ibd, aed (03 pdse bond witidn 10 lays
aftet cocelpt ot the Tome e the bidder,

M) I the wwent the coptpast Ua termbmated tor defandt, the
Phdber i Tlable tor aar cost o or wogqaledag the wark that exceeds the aaount
af Pt b nd e Wi suarante e e thabte e st faet the ditterence.
CFAR W) 281y

Ao e Bhdder bl cabslt st bt onld a0 b hoad catandand
Form A} or ather eeartt, In the ceunt ol taeaty percest (CE) of the total
B opelee Iaclodiog ey wlotee o Theee BT bvan e bara Lm0 uig )
shfchever 1i Loty e Sib popd ety mas he o expreaned D topan of
percentage ot the total W rbee o eaprevied I dollies and centa, O
Mo are nob tequieed Tor g bt Dot 20y
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MIUDIM INFORHAT [N

»
ol vl s he wtthdrawn (o person by a bldder oc Lty autho=
phewd repromeatat tve 11 setore the exact tine set for recelpt of hidg, the
M - . Pheat bty af the parrsan pequent Dy withdrawal s catablished and that person
wigna 4 reculpt tor the by (FAR 52.2146-74)
[ R Dy INMPORMATLON POk WODIEYING BIDS. Bids whileh have been malled to the
! deatgnatod W0l pecalviag sUien aay he neditfed or withdrawn by mall, tolee
ptamy b aatlpoen Modltieattons to or withdrawals aof previously submitced
M e hbe whonld be teanmatited to the place of bid opening shown on page [8=1.
» .
Mo D WLALARTEE (Al TY984),
i
K EY
& b ratbuee to cratsh @ bid guarantee fa the proper form and
bty by e toge et o aneadigt of  whildy may he ¢ ovse for rejectlon of
- the bt
£
1
I eoatterar (hbdter) whall oaenlabh 4 bld guarantee in the
. Cota ol f Tl con e, e s a b ld hond, postal money order, certlfied
- ' )
chece s cash b e e feroeeaabe celter ol ercttt, or, under Treasury
Beoar taenl teabetbo, ortadn nonds o aokes ot the Unlted States.  The
' . canttac g oroet wlby rerora Lod o gaaraatees, olhet than bid hopdp, (1) to
At ol SRl ca on s sgactieals atker the openlng of bids, and
Ch) b the e stul o WGdtcr e edee ot ol contractual  documeats  and
Seade e b el g o e wandty CoodsnP e o teinsurancy  agrecnents), as
- Copl et Ny e bEE e e tad

¥ N ¥ ¥ ®
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A\FR L LTI PR | e, apon arcepliace of Lty bid by the

B Comtatent ety e art o e bormd far o acceptance, talls to edecute all
el ety v boml(w) g required by the solleftatlon

wEP R b G e e, e e beac b ot leer ey Lerminale Lhe cuntrach

‘el S N otaalt

e . IO wowoo b b the bid, Lhe  bldder  will
. - Cobeae b s et o s B aed (2) wive hond within 10 days
[T T I B A B AT ISR I o
[y Lo e e et s temmfnated  for default, the
R L N ot b riog Lthe wark that exceeds the amount
et et e i gt b4 vt lable to offset the dltference.
v - o cot
e v e v cabwt e with o nls bld o bid bond  (Standard
. S ottt L e vt G twenty percent {19%) of the toetal
I ‘ ! toa roodee B ion bollars (33,000,000)
e et b e o penalty may be egpressed In terms of a
- Chentege D e e 4 rare s eaptessed Lo dollars and cents.e  (Bd
To v wb e e b e e e Tl 320, 000)
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BIDDING INFORMATION

9.  DPERFORMANCE AND PAYMENT DBONDS., (Not required for projects less
than $25,000.) Withln 10 days after the prescribed forms are presented to
the bidder to whom award ig made for slgnature, a written contract on the
form prescribed by the speclfications ghall be executed and two bonds, each
with good and sufficlent surety or sureties acceptable to the Govermment,
furnished; namely a performance bond (Standard Form 25) and a payment hond
(Standard Form 25A). Any bonds furnished will be furnished by the Contructorar«‘/’-'[}.
to the Governmenl prior (o commencement of the contract performance. The (/.‘,.' !
cost of premiums for performance and payment bonds ghall be Included In the -/
bid price. The penal gums of such bonds will be as follows:

9.1  PERPORMANCE BOND.  The penal sum of the perfonmance bond
ghall equal one hundred percent (100%) of the contract price.

9.2 PAYMENT BOND.

9.2,1 MWhen the contract price is $1,000,000 or less, the
penal sum will be FLlty percent (50%) of the contract prlee.

.22 Mhen the contract price [s fn excess of §1,000,000
but not more than $95,000,000, the penal sum shall be torty percent (40%) of
the contraet price.

9.2.3  When the contract prilee 1s more than §5,000,000, the
penal sum shall be §2,500,000.

10« CONTRACT AWARD = FORMAL ADVERTISING - CONSTRUCTION.

101 The Govermment will award a contrsct resultlng from this
sollcitation to the responsible bidder whose bid, conform{ny to the solici~
tation, will be most advantageous to the Guverament, prlce and other factors
consldered,

10,2 The Government may reject any or all bids, and walve infommal-
fties or winor Lrregularities In blds recelved,

10,3 The Govermment may accept any ltem or combination of Ltems,
unless dolng so 1s precluded by a resteietive limltation [n the soldeltat lon
of the bid.

104 Vor the pwposes of thls solleliation, the word "ftem” shall
be considered to wean "schedule”

11, NOTICE OF TOTAL SMALL BUSINES3 SET=-ASIDE (AFRIL 1984).

11s1 DEFINITION.  “"Small business concern," as used in this
clause, means a concern, iocludiug its afflliates, that s independently
owned and operated, not dominant In the fleld of operatlon in which 1t i»
bidding on Govermment contracts, and qualiffied as a small business under the
slze standards {n this sollcitatlon.

RIS
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BLDDING_INFORMATICH
12 GEMERAL.

L2l uiters  are  sollelwed  only  Leom  smoll  huylness
concerng,  Offery received tron congurni that are not small buslness concerny
ghall be constdered wonresperats and will be vzjected.

AT Ny e mrezabidoy Leon ks sollelcaslon WML be
mide tooa ogmall mistnees concerias

L R (RS A manalfactoeer or cegolar dosler aubmletlag  an
offur In Ltg own ndie mirecs t0 Fusalsh, [n perfornlog Lhe sor teact, oaly and
frems nannCaetorsd oo pretoved s al b bosluesy eorcerns Inslde the Untted
States, lts tureiterlay md pragagalsng, the Commonwalth of luerto Rico, the
Teust Tarrfvory of U Poc i :-1‘.\1\ o Giserles ol folumbla,  How-
ewet, thls veguiraner s ol ooy 1o eostectwr vt eonsleuchion or
sutvlee contra

Poo STanbndh al0i= T A SLAYIFIGATION {81C).  [n acenrdance with
Dlvlslon € of the SIC tanual, Ci. sei oo tals sollettatlon f5 agsigned

elagslfleatton sode "H2Y,

wids ill)f_u"lﬂ'i \L—'}\ _‘ PR «H..\r'l' "5 saes oof drawtars, reduced
to hall-slee, ant .8 TS T Lu:n(mwl upon recalpt of payment
S F00 e el Ittty Voo sitents are conested, they will be fur-
nfshed at a rate pec e 0 0000 e el sl sheets, bt with a mln (mum
chatge ot L0900 The dewtngs nud aon he o retucned but Do the event no awacd
Ly made, the payrent 110 e orefandd g vequests daditlonal eoples of the
spee Lileations oo weel be farndelsd an applleant at the cate of al.00 per
copye  Payment 200 he owmade by cneck o soney oeder payable  to "Omaba
Dlsteter, inrps o faplnsers” asd Jdellvered Lo the Commander, U8, Aoy
Bugtaner Dlstelot, Lres of Sarin ere, 200 No LFFh sSteeet, Omahe, Nebraske

WL AT a0 ] e ant g e,

Vheldllangay 1 gLOKOTO PG BIBS.  The clght L8 reserved, 18 the
Luburust of thi Gover fment vy ragoore, Lo tevise the speellicatlons and/or
drawhiygs peloe oo thee date el for ocadae blds. Sueh revistons will be
annaunzal by an adendmene e ameddients to thls Tnvltatlon for Yldse  Cuples
Gloeasiy aweh amend ol wihL be fura‘shed Lo oall prospective bldders. TIf the
revislons and ameadasets ar: of 1 nature which cequires materlal changes In
qenntitles o prieas oo he onid, the date set for openlag blds may be post-
poned o aweessare, fn the aplalon of the Commandet, tw enable bldders to
cevine Gwede bldae Ta el e g oesdment 1L faclude an annvuncement
ol the new date cur wponarg bids.

CUNT O ACKNGULEDUEMERT CE VMENOMERTS 10 INVITATIONS FOR_BLDS (APRIL
1984).  Bldders shold rkpawledyge ceceipt of any amendment to thls sollcita=
on (a) by shmiwe aad cetaralmy rhe amendment, (b) by ldentifylog the

ﬂﬂﬂ'm‘l? Lt




BIDDING INFORMATION

amendment number and date {n the space provided for thls purpose on the form
for submitting a bid, or (c) by letter or telugram. The Government must
recelve the acknowledgment by the time and at the place speciffed for recelpt
of bids. (FAR 52.214-3.)
: ORIGIN,

1 AVAILABILITY OF SFECIFICATIONS, STANDARDS, AND DESCRIPTIONS. Specn‘Red)
flcations, standards, and descriptions cited In thin sollcltatlon are avail-
able as [ndlcated below:

L4, 1 UNCLASSIFIED FEDERAL, MILITARY AND OTHER SPECIFICATIONS AND
STANDARDS (EXCLUDING COMMERGIAL), AND DATA ITEM DESCRIPTIONS. Submit request
on DD Form 1425 (Speclfleatlons and Standards Requisltion) to!

Command {ng Officer

U.S. Naval Public.tlons and Forms fenter
5801 Tabor Avenue

Philadelphia, BA 19120

The Acquisition Management Systems and Data Requirements Control List, DOD
Directive 5000.19L, Volume L1 may be ordered on the DD Form 1425,  The
Department of Defense Index of Speciflcatlons and Standards (DODISS) may be
purchased from the Superlatendent of Documents, U.S. Govermment Printing
Of fice, Washington, DC 20402, When requesting 4 speclificatlon or standard,
the request shall Jndleate she title, uumber, date, and any applicable amend-
ment thereto by number amd date.  When requesting a data liem deseription,
the request shall clte the applicable data Ltem number set forth In the
solicitation. When DD Form 1425 1s not availsble, the request may be sub-
mitted In letter form, glving the same Information as listed above, and the
solicltatlon or contract nusber fnvolved. Such requests may also be made to
the activity by telex Moo 834295, Western Unlon No. 710-070-1685, or
telephone (Area Code 215-697-3321) in case of urgency, (FAR 52.210-2,)

14,2 CORPS OF ENGINEERS SPECIFICATIONS. Corps of Englneers speci-
fications of the CRD~C series may be obtalned from U.S. Army Englneers
Waterways Experiment Station, Attn: Publlcations Distribution, Inforomation
Services Branch, P.0. Box 031, Vicksburg, Mississippl.

14y COMMERCIAL _ (NON-GOVERNMENT) SPECIFICATIONS, STANDARDS, AND
DESCRIPTIONS .  These specificatlons, standards, and descriptlons are not
avalluble (rom Govermment sources. They may be obtained from the publishecs.

L5 AVAILABLE PLANT.  Each bldder shall, upoa request of the Con
tracclog Offfcar, turnist a st of the plant avallable to the bidder und
proposed for use on the work,

160 EQUIPMENT OWHERSIILP AND OPERATING EXPENSE SCHEDULE. Whenever a
modification or equitmble adjustment of contract price 18 required, the
Contractor's cost proposals for equipment ownership and operating expenses
shall be detemmlned In  accordance with the requirements of paragraph:

17 nnenGs




BIDDING INFORMATION

EQUIPMENT OWNERSHIP AND OPERATING EAPENSE SCHEDULE, contaloed In the Speclal
Clauses section of the speclficationss A copy of EP L110~1-8 "Construction
Equipment Ownershlp and Operating Expense Schedule" 1s avallable for review
in the offilee Mstaed In paragraph: SITE INSPECTION hereln.

17, NOTICE UF “FQbI'UNL‘I’[‘ POR AFFIRMATIVE ACTION TO ENSURE BQUAL SMPLOY=-
MENT OPPORTUNITY (APRIL L084y.

171 ‘The offeror's attentlon 1s called to che Gquil Opportunity
clause and the Affirmacive Actlon Cempliance Requlrements for Cfonstruction
clause of thls golicttation,

17.2 The goals for mlnurity and female partleipation, expreassed in
percentage terms lor the Contractor's aggregate wrkfurce in each trade on
all constructlon wurk {n the coverad area, are as follows:

Goals for Minorlty Parciclpatlon Goals for Pemale Participartlon for
for Each Trade Each Trade

L2 0.9

These goals ara appllicahle to all tne Centracter's conatructlon work perc~
formed Ln the covered area. 'f the “.ncractor performs construction work in
4 geopraphical area losated outslde o the ewvere! ares, the Contractor shall
apply the goals artablishel for the geographlcal area where the work is
actsally perfommed. Goals are published perlodically ln the Federal Reglster
ln notlee form, and these notices aay be obtalned from any Ofvice of Federal
Contract Compliance Progrems Offlee.

17,3 The Contractor'y compliiace with Fxecutive Ocder L1346, as
amended,  and  the  regadatlons a4 OFR O fu~=y ghall be bhasad on (1) its
tmplementation o0 the FEqual Opporcentty eclause, (2) specifie affirmative
action ebligations fequired by the clauvse entirled "Affimative Action
Compllance Requiremeats for Consiructioa,” and (3) fts efforts to meet the
godlse  The houry of alnocity and female employwent and tralning nmust be
substaatlally unlfomn sncoughost rhe leagth of rhe contract, and In each
trade,  The Goatractor shall make a good faleh effort to employ minoritles
and women evenly on vach of (td prujectss  The transfer 3f minority or female
ciployeaes e tralnees fean Contractor o Coutractor, or from profect to
project, tor the sole pucpoge of weotlmy the Contractor's goals shall be a
vielatlon of  the comract,  Executlve Order 11246, as amended, and the
vepulatlona In 41 OPR b0=4.  Compllance with the goals will be measured
agalnst the kel work fonrs serfomed .

17,4 The Contractor ghall provide written notifleation to the
Drector, Offlee of Foteral Contract Compliance Programs, wishin 10 working
days followlug award of any constreuetlon subcontrast Lo excess of $10,000 at
any tler for construction work under the contract cnqulcl.m, from this solicl
tatlon,  The nothiteation shall List the -

1is-8
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BIDDING TRFORMATION . ‘.i

(1) naue, address, and telephone number of the subcon

tractor;

(1) employer Identification number of the subcon-
tractor,; :

(2) estimated dollar amount of the subcontract;

(3) estimated starting and completion dates of the sub-
contract; and

(4) geographlcal area {n which the subcontract (s to be
performed.

175 Ag used In this Notice, and fn any contrace resultlog fron
this solicltation, the "covered area” 1s Roanoke SMSA 080U of which Roanoke
County is a pare (FAR 52,222-23),

18, RATED OR AUTHORIZSED CONTROLLEDR MATERIAL ORDERS (1974 APR). Com
tracts or purchase orders to be awarded as & result of thls solicitatlon will
be assigned a D=C2 rating, 1n accordance with the provisions of DPS Regula-
tion | andfor DMS Regulation 1. See CONTRACT CLAUSES Clause: “Prlocrities,
Mlocations, and Allotmente” and SECTIUN:  SPECIAL CLAUSES, Clause entitled
CONTROLLED MATERIALS DATA. (FAR 52.,212-7.) )

19, NOTICE REGARDING BUY AMERICAN ACT (1970 SEP). The Buy American Act
(41 U.5.Cv 10a-10d) generally requires chat only domestic construction
material be used in the periomance of this contract. Exception from the Buy
American Act shall be pernltted only in the case of unonavallability of
damestic construction materials. A bid or proposul offering nondomestic
construction material will not be avcepted unless spechfically approved by
the Govermment. When a bblder or offeror proposes to furnish nondomestic
construction material, hls bid or proposal must set forth an {temization of
the quantity, unit price, and {intended use of each {tem of such nondomestlc
construction material. When offering nondomestic construction material
pucswint to thls paragraph, bids or proposals may also offer, at stated
prices, any available comparable domestic constructfon material, 8o as to
avold the possibility that fallure of a nondomestle constructfon materfal to
ba acceptable under this peragraph will cause rejection of the entire bid.

20, VIRGINIA SALES ANL USE TaN. Speeific exemptlon from the Virginia
Sales and Use Taxes will be granted by the Virginia Tax authorities with
respest to materials used hy a prime Contractor or subcontractor and which
are built into structures furnlsned under this contract. The Virginia Sales
and Use Taxes shall be excloded from the bid prices. Exemptlon certlficates
are avallable to both Contractors amd subcontractors provided application is
made therefor to the Department of Taxaltlon, Post 0fffce Hox 6-L, Richmond,
Virginia 23282, for the necessury forms for claiming an exemption.

IO




v P
. ()

RSN st

BIDDING TREORMATIUN

21, SITE INSFECTION. fontiactocs intevested in (nspecting the slte of
the proposed work should do so.  They aay concact che Superfund Project
Bngineer's Office, Corps of inginesvs, Smaha Dlscrier, 6014 U.S. Post Offlce
and Courthouse, Mmaia, Nebrasks 88102, ae: (i) 2ll-4170,

22, BIDDER'S OUESTIONS AND rOMMESTS.  Guestisng  md/or caoments rcelam
tive to these bidiing docume shoulid sabnltted %o the Cormand.r, Umaha
Distelet, Cocps of Eaglneers, A4 U.0. begt Hfflee atd Soartdwuse, 2153 North
17th Screet, Omsha, Ni 68102, ATIN:  inglneering Division, “ummants should
ceach this afflce wn lacer then 20 salendar Jays prior to the date set for
opening of bids, LF feaslble. Lo ocder *hat changes, 'f aceded, may pe added
by amendment. Teleplone eolls - wizerntar the pucchasing of olang and speci~
fleatlons should be made heiwet 3045 aeae and Yesd pame oz (402) 2214207
or 4268,  Telephone cails nsn bblding Gathacs onad  £aall business nathers
should bhe made to Mr. f. ¥, Karasel stt  (442) 220~al46.  Telephone calls on
contents of Jrawlngs and evectfleations swuld he made vo Chief, Superfund

Section ats (402) 220~aii0.

2,1 PLAN UGLDER'S L1°T. A llst of .lan holders will be prepared
and malled approxieately i weeks prlor to the bid opsaing date to all who
have teen lssincd plans and spece!flcat.cee. This Uist will be furnished to
all other laterested partiis 1umn reguest.

CAUT N T hibodesd - LA Bi0S

$Sve paragraph ent{tled "Lice Sehnissiony, Hodiflcaclons,
tand Withdrawal of Bfdg” avfeh peeddes that late bids
tand modifleastons ve wiihiradaly sheenol <eat through
tehe malls will be consldarad ONLY [ JIMRLY MATIED BY
SREGISTERED MATL OR BY QERFLVLED sALL #OR WHICH A POST=
IMARKED R4CETPT HAS BESN o8 21n DD A5 3PSe i led IN SUCH
TPROVISTON,

Attathmencs:

Conteact Claugas Pages | chra 8

Wage Rate Declslon No. 86 =Va-~i92

Standard Porn L1442 (Tacl Certileatione an! Rupragentatlong =
Pages SF-3 thru 3F-3)

anan sl 13=1 11
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CONTRACT CLAUSES
CONSTRUCTION~-INSIDE THE U.S.
Issued by: Department of the Army, Corps of Engineers
Edition of 1 Apr 84

1.1 DEFINITIONS (ALTERNATE X) (1984 APR) (DEVIATION)

FAR 52,202-1 (ECI 7~070 and 7-072)

(The following clause 1s applicable I the procurement lnstrument

ldentificatlon numbelr ls prefixed by the letters "DACK. ")

(a) The term "head of the agency" or "Secresary” as used herein
meang the Secretary of the Army; and the term "his duly authorized
representative” meang the Chief of Engineers, Department of the Army,
or an individual or hoard designated by him.

(b) "Contracting Officer” means a person with the authority to
enter into, administer, and/or terminate contracts and make related
determinations and findings. The term includes certain authorized
representatives of the Contracting Officer acting within the limits of
their authority as delegated by the Contracting Officer.

{¢) The agency bhoard of contract appeals having jurisdiction
over all appeals from final decisions of the Contracting Officer under
the Contract Disputes Act of 1978 is the Corps of Engineers Board of
Contract Appeals, Office of the Chief of Engineers, Pulaski Building,
20 Massachugetts Avenue, N.W., Washington, D.C. 20314.4

1.2 DEFINITIONS (ALTERNATE I) (1984 APR) (DEVIATION)

FAR 52,202-1 (ECI 7-070)

(The rfollowlng clause 1s appllcable If the procurement Insérumenc

ddentlfication number 1s preflyed by the leccers "DACA., ")

(a) "Head of the agency" (alsc called "agency head") or
"Secretary" means the Secretary (or Attorney General, Adminlscrator,
Governor, Chairperson, or other chief officlal, as appropriate) of the
agency, including any deputy or asglstant chief offlclal of the
agency, and, in the Department of Defense, the Under Secretary and any
asslsgtanc Secretary of the Departments of the Army, Navy, and Air
Force and the Director and Deputy Director of Defense agenciles; and
the term "authorized representative” means any person, persons, or
hoard (other than the Contracting Officer) authorized to act for the
head cf the agency or Secretary.

(b) "Contracting Officer" means a person with the auchority to
enter into, administer, andsor terminate contracts and make related
determinations and findings., The term includes certain authorized
represencatives of the Contracting Offlzer acting within the limite of
thelr aucthority as delegated by the Contracting Officer.

{¢) The ageney board of contract appeals having jurisdiction
over all appeals from finai decisions of the Contracting Officer under
the Contract Disputes Act of L1978 L8 the Armed Services Board of
Contract Appeals., 200 Stoval Street, Alexandria, Virginia 22332.4

nNan L,
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24 OFFICIALS NOT 70 BLNRFIT (1984 APR) FAR 52.203-1

Mo member of or delegate to Congress, or resident commissioner,
shall be admitted to any share or part of this contract, or to any
baenefit arising from it., However, this clause does not apply te this
contract to the excent that thla contract 13 made wich a corporatien
for the corporatlion's general benefic.s

3 GRATUITIES (1984 aPR)} FAR 52.203-3
{a) The right <f the Jentractor ts proseed may he termina:sd 2y
wrinten netice Lf, afrer noetlce and hearing, the igency head or a
degignee Jdetermines that the Contractor, Lts agsnt, or anosher
represencative~~
(1) offered or zave a gratulty (e.9,, an entarcainment or
gLft) to an officer, officral, or employee of the Government; and
() Intendad, by the gratulty, to oshtain a contract or
favorable treatment under a contract.
(b} Tne facss 2ugporuing this determinaclion may be reviewed by
any court naving lawgful juriesdlesion.
(¢} 1If this contract L8 zerminated under paragraph (&) ahove,
the Government {3 encitlad--
(1) To pursue the same remedies a8 in A breach of the
2nntract: and
() fn adultion to any ochar dapages provided by law, to
exemplary damagas of act leds than titee M0r more than tan times che
co3t Lhcurred by :he Contradter Ln giving gratulcles to the person
sancerned, ag decermined by the agency head or a designee, /Thig
guhgaragragh (¢j{2) .s applicable anly Lf chis contract uses monay
apprepriated to the Deparcment of defensze.)
td) The rlgnte and remedieg of che Government provided in this
clausge shall not de exclusive and are ‘n addition to any other rights
and remedias provided by Law of under thia Loncract.d

t, COVENANT AGAINST CONTINGENT FEES (1984 APR) FAR 52,203-5

ia) The Contracsor warranhks chat no person or agency has been
smpioved or racained 0 sellcliet cor aptaln tals coatract upan an
agresment 2r inderscand.ng §or a centingent fee, excapt a hona f£lde
SmMpLOyse or agency. For breach or violation of thls warranty, the
Seweznmenn shall have che right to annul this contract without
iabllicy or, an Ahe dlgsrerien, oo deduct from the contract price or
gcnsxderacion, or otharwige recsover. tie full amount of the contingent
en,

') "sona fide agenay," a3 used in chis clause, means an
Lu3hed commercial or gelling acency, malatalned by a contractor
ne gurpese of securing bugineys, that nexither exerts nor proposes
axart saproper infiudence so solleit or obcain Sovernment contracts

nolds stealld cut as being able to obtain any Government contract
¢eNLracts Lthrougn imgroper iasluance.

"8ona fide employee," as uged Iln this clause, means a
pergon, emploved by a vontraccsar and subiect to the contractor's
3upervialien and conerol 13 =0 nkme, place, and manner of perfarmance,
#No neither exarts nor croposes to axert wmproper Lnfldence to gsoliclit
srocdraln Jdovernmenc zontracts aor holds out as being able to ohtaln
any Government contract or gontracta through improper Lnfluence,
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“RIGINAL

"contingent fee,"” as used in this clause, means any com- "4
misslion, percentage, brokerage, or other fee that is centingent upon
the success that a person or concern has in securing a Government
contract.

"Improper influence," as used in this claugse, means any
influence that induces or tends to induce a Government employee or
officer to give consideration or to act regarding a Government
contract on any basis other than the merits of the matter.j

5, PRIORITIES, ALLOCATIONS, AND ALLOTMENTS (1984 APR)

FAR 52,212~8

(The following clause 13 appllcable to rateable contracts.)

The Contractor shall follow the provisions of Defense Materials
System Regulation L or Defense Priorities System Regulatlon 1 (see 32A
CFR 621-662) and all other applicable regulations and orders of the
0ffice of Industrial Resource Administration, Department of Commerce,
in obtaining controlled materials and other products and materials
needed to fill this order.

6. VARIATION IN BSTIMATED QUANTITY (1984 APR) FAR 52.212~11

(The followlng clause is not appllcabie ¢o bid ltems listed In

the "Wartaclons In Escimated Quantitles~-Subdlvided Items" clause

and also 18 not appllcable to contracts for dradging work which
contaln the "varlatlons In Estlmated Quantlcies--Dredgling"
clause, )

If the quantity of a unit-priced item in this contract is an
estimated quantity and the actual quanticy of the unit-priced item
varies more than 15 percent above or bhelow tie estimated quantity, an
equitable adjuatment Lin the contract price ahall be made upen demand
of elcher party., The equitable adjustment shall be hased upon any
increase or decrease in costs due 9olely to the variation above 115
percent or below 85 percent of the estimated quantity., If the
quantity varlation 13 such as to cause an lncrease in the time
necessary for completion, the Contractor may request, in writing, an
extension of time, to be received by the Contracting Offlcer within 10
days from the beginning of the delay, or within auch further period as
may be granted by the Contracting Officer before the date of final
gettlement of the contract., Upon the receipt of a written request for
an extension, the Contracting Officer shall ascertalin the facts and
make an adjustment for extending the completion date as, in the
Judgement of the Contracting O0fficer, is justified.s

7 SUSPENSTION OF WORK (1984 APR) FAR 52.212-12

{a) The Contracting O0fficer may order the Contraccer, &in
writing, to suspend, delay, or interrupt -all or any part of the work
of this contract for the peried of time chat the Contracting Q0ificer
determines appropriate for the convenience of the Government.

{b) If the performance of all or any part of the work is, for an
unreasonable period of time, suspended, delayed, ox interrupted (1) by
an act of the Contracting Officer in the administration of this
contract, or (2) by the Contracting Officer's failure to act within
the time specified in this contract (or within a reasonable time if
not apecified), an adjustment shall be made for any in¢rease in the
cogt of performance of this contract (excluding profit) necessarily
cauged by the unreasonable suspension, delay, or interrupcion, and

nnenig
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the contract medified Ln writing accordingly. However, no adjustment
shall he made under this clause for any suspension, delay, or
interruption to the extent that performance would have been 80
suapended, delayed, or interrupted by any other cause Including the
fault or negligence of the Contractor, or for which an equitable
adjustment 18 provided for or excluded under any other term or
condition of this contract,

(¢) A claim under this ¢laugse shall not be allowed (1) for anr
costs incurred more than 20 days before the Contractor shall have
notified the Contracting Officer in writing of the act or failure co
act involved (but this requirement shall not apply as to a claim
resulting from a suspension order), and (2) unless the clalm, in an
amount stated, is assertad in writing as soon as practicahie after the
cermination of the suspenslon, delay, or interruptlon, but not later
than the date of final payment under the contract.i

8. AUDIT-FORMAL ADVERTISING (1984 APR) FAR 52.214-26

(The followlng clauge lg applicable 1L thls contract 1g In excess

oX §100,000.)

(a) Cost or Pricing Data. If the Contractor has submitted cost
or pricing data in connection with the prieing of any medification to
this contract, unleas the pricing was hased on adeaquate price
competition, established catalog or market prices of commercial items
sold in subscantial quantities %o che general publliz, or prices set by
law or regulation, the Contracting Qfflcer or a representative who is
an employee of the Sovernment shall have the right to examine and
audit all books, records, documentcs, and other dacta of the Contractor
(including computations and projections) related to negotiating,
pricing or performing the modlfication, in order to evaluate the
accuracy, completeness, and currency of the cost or pricing data, In
the case ¢f pricing any modirficacion, the Comptroller General of the
United States or a representative who 13 an employee of the zoverament
shall have the same rights,

'b) Availability. The Contractor shall make available at ics
3fface at ali reagcnable times the materials described In paragraph

adove, for examination, audit, or reproductioen, uncil 3 years
fcar fipal paymenc under thls contract, or for any other period
f.ed in Subparc 4.7 of the ~Fﬂeral Acquisicion Regulation (FAR).
juppart 4.7, Concractor Recon:da Rectentlon, in effact on the date
this concract, 4s lacorporatad by reference in its entirety and

de a part of thals contract.
(L) If this contract 1s compietely or partially
u.rmunxted, the records relating to the work terminated shall be made
aval.able for 3 years after any resulting £4inal termination

seetlament,

{2) Records pnertaining to appeals under the Disputes
¢iause or %o lltigation or the sectlement of claims arising under or
relating to the performance of this concract shall be made available
uncll dispesition ¢f such appeais, litigaclon, or claims,

{¢) The Contracter shall 4{nsert a clause containlng all the
provisions of this ciause, including this paragraph (¢), in all
subcontracts over §19,000 under this contract, altering the clause
only as necesasary to idencify properly the concracting parties and the
contraceing affice under the Government prime contracc.s

TR
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CRIGINAL
{Red)
PRICE REDUCTION FOR DEFECTIVR COST OR PRICING DATA R
~~MODIFICATIONS~~FORMAL ADVERTISING (1984 APR) PAR 52,214-27
(The followlng clause Is applicable 1L thls contract 1s in excess
of $500,000,)
{a) This clause shall become operative only for any modification
to this contract involving aggregate increases and/or decreases in
costs, plus applicable profits, of more than $500,000 except that this
clause does not apply to any modification for which the price ig~-
(1) Based on adequate price competition;
(2) Based on established cataleg or market prices of
commercial items sold in substantial quantities to the general public;

(3} Set by law or regulatien.

(h) 1If any price, including profit, negotlated in connection
with any modification under this clause, was increased by any
significant amount because (1) the Contractor or a subcontractor
furnished cost or pricing data that were not complete, accurate, and
current ag certified Iin its Certificate of Current Cost or Pricing
Data, (2) a subcontractor or prospective subcontractor furnished che
Contractor cost or pricing data that were not complete, accurate, and
current as certified in the Contractor's Certiflcate of Qurrent Cost
or Pricing Data, or (3) any of these parties furnished data of any
description that were not accurate, the price shall bhe reduced
accordingly and the contract shall he modifled to reflect the
reduction, This right to a price reduction is limited to that
resulting from defects in data relating to modifications for which
this clause becomes operative under paragraph (a) above.

(c) Any reduction in the contract price under paragraph (b}
above due to defective data from a prospective aubcoptractor that was
not subsequently awarded the subcontract shall be limited to the
amount, plus applicable overhead and profit markup, by which (1) the
actual subcontractor (2) the actual cost to the Contractor, if thers
was no subcoptract, was less than the prospective subcontract cost
estimate submitted by the Contractor; provided, that the actual
subcontract price was not itself affected by defective cost or pricing
data.s

10. SOUBCONTRACTOR COST OR PRICING DATA-~MODIFICATION--FORMAL

ADVERTISING (APR 1984) FAR 52.214-28

(a) The requirements of paragraphs (b) and (c) of this clause
shall (1) become operative only for any medification to this contract
involving aggregate increases and/or decreases 1in costs, plus
applicable profita, expected to exceed $500,000 and (2) he limited co
such modificacions,

(b) Before awarding any subcontract expected to exceed $500,000
when entered {nto, or pricing any subcontract medification involving
aggregate increases and/or decreases in costs, plus applicable
profits, expected to exceed $500,000, the Contractor shall require the
subcontractor to submit cost or pricing data (actually or by specific
identification in writing), unless the price ls--

(1) Based on adequate completion;
(2) Based on established catalog or market prices of
commercial items seld in substantial quantitles to the general public;

Qr
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(3) set by law or regulation.
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(¢) The Contractor shall require the gubcontractor to certify in
substantially the form prescribed in gubsectdon 15.804-4 of the
Federal Acquisition Regulation that, to the best of its knowledge and
ballef, the data submitted under paragraph (b) above were accurate,
cemplete, and current as of the date of agreement on the negotiated
price of the subcontract or subcontract modification,

(d) The Contractor shall insert the substance of this clauge,
including this paragraph (d), 4in each subcontract caat exceed:
$500,000 when entered into.j

11, EXAMINATION OF RECORDS BY COMPTROLLER GENERAL (1984 APR)

FAR §2,215-)

{a) This clause apdlies if this contract exceeds $.0,200 and was
entered into by negotlacdon,

(b) The Comptroller General of the United States or a duly
authorized representative from the General Accounting Cfflce shall,
untll J years after final paymenc under this coentract or for any
shorser perlod speclfied in Fedezal Acquisition Regulatlion (FAR)
Supparc 4.7, Contractor Records Retention, have access to and the
sight to examine any of the Contractor's directly pertinent hooks,
documants, pap.:rs, or other records Llnwolving transactions related to
this contract.

(¢) The Cantractar agrees to ineclude in first-nier subcentracts
under this contract a clause to the effact that the Comptrollew
General or a duly authorized represantative from the General
Aeccounting Office shall, until 3 years afcer f£inal payment under the
subeentrace or for any shorter period spacified in FAR Subpart 4.7,
nave access to and the right to examine any of Lhe subcontractor's
direccly pertinent books, documents, papers, or other recards
involving transactlons related to the subcontract. "Subeontract," as
uzed in thls clause, excludes (L) purchase orders not exceeding
322,300 and (2) subcontracts or purchase orders for public utility
gervices ac rates escablished to apply uniformly to the public, plus
any appiicable reasonable connection charge,

(d) The periods of access and examination in paragraphs {b) and
abave for recocds relating to (L) appeals under the Dispuces

72} linigation or settlement of clalms arising from the

rmance 6f this concract, or (3) costas and expenses of this

re which the Cowpetroller General or a duly authorized

ncative from the General Accounting Office has taken exceptien

L continue untll such appeals, litigatiocn, claima, or exceptions
a diapcaed of .

= e

UTILIZATION QF SMALL BUSINESS CONCERNS AND SMALL DISADVANTAGED
BUSINESS CONCERNS (1984 APR) FAR 52.219-8
tal It i3 che policy of the United States that small business
zencarna and small business concerns owned and controlled by socially
and eccnomically disadvantaged i{ndividuals shall have the maximum
ractacapie oppertunity to participate in performing contracts let by
ny Fsderal agency.

k) The Contractor hereby agrees to carry out this policy in the
aWwarding of subcontracts o the fullegt extent consistent with
fns contract performance, The Centractor further agrees co
cscgperate Ln any sctudles or surveys as may be conducted by the United

GOR02Y
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States Small Business Administration or the awarding agency of the
United States as may be necessary to determine the extent of the
Contractor's compliance with this clause.

(¢) A9 used in this contract, the term "small business concern
shall mean a small business as defined pursuant to section 3 of the
small Business Act and relevant regulations promulgated pursuant
thereto. The term "amall business concern owned and controlled by
socially and economically disadvantaged individuals" shall mean a
amall business congern-~

(1) Which 18 at least 51 percent owned by one or more
soclally and economically disadvantaged individuals; or, in the case
of any publicly owned business, at least 51 per centum of the stock of
which is owned by one or more socially and economically disadvantaged
individvals; and

(2} Whose management and daily business operations
controlled by one or more of such individuals.

The Contracter shall presume that socially and economically
disadvantaged individuals include Black Americans, Hispanic Americans,
Native Americans, Asian~Paciflic Americans, Asian-Indlan Americans and
other minorities, or any other individual found to be dlsadvantaged by
the Administration pursuant to section 8(a) of the Small Business Act,

(@) Contractors acting in good faith may rely on written
representations by their subcontractors regarding thelr status as
either a small business concern or & small business concern owned and
controlled by socially and eccnomically disadvantaged individuals.s

13. SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS SUBCONTRACTING

PLAN (ALTERNATE I) (1984 APR) FAR 52.219-9

(The Followling clause 13 applicavle IfF this concract (1) offers

gubcontractlng possibllitles, (2) Is expected to exceed §500,000,

or §1,000,000 in the case of copstructlon of any publle facility,

and (2) 18 required to lnclude the clause ln FAR 52.219-8.)

(a) This e¢lause does not apply to small buainess concerns.

(b) "Commercial product," as used 1in this clause, means a
product in regular production that i3 sold in substantial quantities
to the general public and/or industry at established catalog or market
prices., It also means a product which, in the opinien of the
Contracting Officer, differs only 4insignificantly f£from the
Contractor's commercial product,

"Subcontract," as used in this clause, means any agreement
(other than one involving an employer-employee relationship) entered
inte by a Pederal Government prime Contractor or 3ubcontractoer calling
for supplies or services required for performance of the contract or
subcontract,

(¢) The apparent low bidder, upon request by the Contracting
officer, shall submit a subcontracting plan, where applicable, which
addresses separately subcontracting with emall business concerns and
amall disadvantaged business concerns, and whdch shall be included in
and made part of the resultant contract., The subcontracting plan
shall be submitted within the time specified by the Contracting
Officer., Fallure to submit the subcontracting plan shall make the
bidder ineligible for the award of a contract,

(d) The offeror's subcontracting plan shall 4include the

following: nor
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{l) Goals, expressed in terms of percentages of total
planned subcontracting dollars, for the use of small business concerns
and small disadvantaged business concerns as subcontractors. The
offeror shall include all subcontracts that contribute to contract
performance, and may include a proportionate share of products and
services that are normally allocated as indirect costs.

(2) A statement of--

(1) Total dollars planned to be gsubcontracted;

(14} Total dollars planned to he subcontracued to
gmall business concerns; aad

{441) Total dollars planned ta Le subcontracted to
small disadvantaged business concerns,

(3) & description of the principal types of supplles and
services to bhe subcontracted, and an fdentificavlon of the types
planned for subcentracting to (1) small business concerns and (1i4)
small disadvantaged bhusiness concerns,

(4} A description of the method used to devalop the
subconcracting goals in (1) above,

(5) A descriptlion of the method used co identify potantial
sources for sollcitatlon purpeses (e.g,, exliscing company source
1ista, the Procurement Au-omated Source System (PASS) of the Small
fuginess Administration, the National Minority Purchasing Council
Yender Informacion Service, the Reasearch and Information Divisian of
the Minority Business Development Agency in the Department of
Jommarce, 9r amail and small dlsadvancaged busliness concerns trade
assoclations.)

(6) A astatement ag to whecher or not the offerar included
indirect costs Lin establishing subccntracting goals, and a description
of the method used to determine the proportionate share of indirect
casts to be incurred wich (%) amall buslness concerns and (L4) small
4i3advantaged business concerns,

(7)  The name of the individual employed by the offeror who
#ill administer the offeror's sgubcontracting program, and a
deseripeion of the dutles of the individual.

(8) A description of the afforts the offeror will make to
4g3ure that amall buginess concerns and 3mall disadvantaged businesg
concerns hdve an squitable opportunity to compete for subcontracts,

{9)  Assurances chat the offeror will include the clause in
thig contradt entirled "Utdlizasion of Small Business Concerns and
Smali Disadvantaged Business Concerns" in all subcontracts that offer
further subcontracting oppartuniclies, and that the offeror will
reguire all subcontractors (excapt 3amall busipess concerns) who
recalve subrontracts in  excess of $500,000 (S1,000,000 for
construction of any public facillty), to adopt a plan similar to the
plan agreed to by the offerar.

i10) Assurances that the offeror will (1) cooperate in any

eg or surveys as may be required, (1L} submic periodic reports in

5o allow the Government to determine the extent of compliance by

cf{feror with the subcontracting plan, (ii4) submit Standard Form

£} 294, Subcontracting Report for individual Contracts, and/or SF

» Summary Subcentract Report, in accordance with the instructions

tne forms, and (iv) ensure chat Llts subcontractors agree to submit
andard Forms 294 and 298,

(00043
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(11) A recitation of the types of records the offeror will
maintaln to demonstrate procedures that have been adopted to comply
with the requirements and goals in the plan, including establishing
source 1ists; and a description of its efforts to locate small and
small disadvantaged business concerns and award subcontracts to them.
The records shall include at least the following (on a plant-wide or
company-wide basis, unless otherwise indicated):

(1) Source listg, guldes, and other data that
ldentify small and small disadvantaged
business concerns.

(11) organizations contacted in an attempt to
locate sources that are small or small
disadvantaged husiness concerns.

(441) Records on each subcontract solicltation

resulting in an award of more than $100,000,
indicating (A) whether amall business
concerns were solicited and Lf not, why not,
(B) whether samall disadvantaged business
concerns were solicited and if not, why neot,
and (C) if applicable, the reason award was
not made to a small business concern,
Records of any outreach efforts to contact
(A} trade associations, (B) husiness
development organizatlions, and (C)
conferences and trade fairs to locate small
and small disadvantaged business sources.
Records of internal guldance and
encouragement provided to buyers through (a)
workshops, seminars, training, etc,, and (B)
monitoring performance to evaluate compliance
with the program's requirements.
On a contract-by-contract hasls, records to
support award data submitted hy the offeror
to the Government, including the name,
address, and business saize of each
subcontractor., Contractors having company or
division-wide annual plans need not comply
with this requirement.

(e) In order to effectively implement this plan to the extent
conslstent with efficlent contract performance, the Contractor shall
perform the following functions:

(1) Assist small business and small disadvantaged husiness
c¢oncerns by arzanging solicitations, time for the preparation of bids,
quantitlies, specificatlons, and delivery schedules go as to facilitate
the participation by such concerns. Where the Contractor's lists of
potential small business and small disadvantaged subcontractors are
excessively long, reasonable effort shall be made to give all such
small business concerns an opportunity to compete over a period of
time.

(2} Provide adequate and timely consideration of the
potentialities of amall business and small dlsadvantaged business
concerns in all "make-or-buy" declsions,

{3) Counsel and discuss aubcontracting opportunities with
representatives of small and small disadvantaged business firms,

nne)24
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(£) A master subcontracting plan on a plant or division~wide
basis which contalns all khe elements required by {d) above, except
goals, may bhe dincorporated by reference as a part of the
subcontracting plan required of the offeror by thls clause; provided,
(L) che master plan has been approved, (2) the offeror provides coples
of the approved master plan and evidence of its approval to the
Contracting Offlcer, and (3) goals and any deviations frum the mascer
plan deemed necessary by the Contracting Cfficer to satisiy the
requirements of this contract are set forth in the individual
supcontracting plan,

{g) (1) If a commerclal product i3 offered, the suscontracting
plan required by this clause may relate to the offercr's production
generally, for both commerclial and noncommercial products, rather
than solely to the Government contract, In these cases, the offeror
shall, with the ccncurrence of the Contractinyg Officer, submit one
company-wide or division-wide annual plan,

{2)  The annual plan shall he reviewed for approval by the
agency awarding the offeror lta first prime contrazt requiring a
aubcontracting plan during the f£ilacal vyear, or by an agency
gatiafactory to the Contracting 0fficer,

(3) The approved plan shall remain in effect during che
offeror's flacal year for all of the cfferor's commercial products,

(h) Prior compliance of the offeror wich other such
subcontrasting plans undes previous contracts will be considered by
the Contracting Officer in daetermining the responsiblilty of che
céferar for award of the contractk.

(L) The fallure of the lcntractor or subcentracsor Lo compLy in
good faith with (1) the clause of thia contract entitlaed "Usilizacien
of Small Business Concerns and Small Disadvantaged Business Concerns,"
or (2) an appreved plan raqulired by this c¢lause, shall be a material
braach of che contract.s

14, OTILIZATION QF WOMEN~OWNED SMALI BUSINRSSZS (1984 APR)

FAR 52.219-11

ia) "Women-owned 3mall businessz23," as used in thiz clause,
means buaslinessesg that ara at least 5L percent owned hy women whe are
Unized Scas2s cinizans and who algso con:iral and operate the husiness,

"Centrol," ag used In chis ¢lause, means exercising the
pcwer to mase policy declsions,

"Operate," a2 used in chis clause, means heing actively
invoivad in the day-to-day management of the business,

ih) 1t 1s the policy of the United States that women-owned amall
sgas 9nall have the maximum practicable opportunity to
ate Lln performing contracts awarded by any Federal agency.

The Contractor agrees to use Lt3 best efforts to give
domen-owned small,businessas che maximum practlicable opportunity to
parcicipate 1n the gubcontracts Lt awards to the fullast extent
consistent with the efflicient parformance of Lts sontract.d

15, NOTICE TO THE GOVERNMENT OF LABOR DISPUTES (1984 ABR)

FAR 52.222-1

(a) If the Contractor has knowledge that any actual or potential
iabor dlapute i3 delaying or threatens co delay the timely performance

A
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of this contract, the Contractor shall immediately give notice,
including all relevant information, to the Contracting officer.

(b) The Contractor agrees to 4insert the substance of this
clause, including this paragraph (b), in any subcontract to which a
lahor dispute may delay the timely performance of this contrace;
except that each subcontract shall provide that in the event its
timely performance is delayed or threatened by delay by any actual or
potential labor dispute, the subcontractor shall immediately notify
the next hlgher tier subcontractor or the prime Contractor, as the
cagse may be, of all relevant information concerning the dispute.s

16. CONVICT LABOR (1984 APR) FAR 52.222-3

The Contractor agrees not to employ any person undergoing
gentence of imprisonment in performing this contract except as
provided by 18 U.s.C. 4082(c)(2) and Executive Order 11755, December

29, 1973.%

17. DAVIS~BACON ACT (40 0,5.C. 276a to a-7)
(a} Minimum wages.

(L) All laborers and mechanics employed or working upon
the site of the work (or under the United States Housing Act of 1937
or under the Housing Act of 1949 in the constructlon or development of
the project), will be paid unconditionally and not less often than
once a week, and without subsequent deduction or rehate on any account
(except such payroll deductions as are permitted by regulations issued
by the Secretary of Labor under the Copeland Act (29 CFR Part 3)), the
full amount of wages and bona fide fringe benefits (or cash equivalent
thereof due at time of payment computed at rates not less than those
contained in the wage determination of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of any contractual
relationship which may be alleged to exiat between the Contractor and
such laberers and mechanics., Contributions made or costs reasonably
anticipated for bona fide fringe henefits under section L(b)(2) of the
Davis-Bacon Act on behalf of laborers or mechanics, subject to the
provisions of paragraph (a)(4) of this clause; also, regular con-
tributions made or costs incurred for more than a weekly pertod (but
not less often than quarterly) undes plans, funds, or programs which
cover the particular weekly period, are deemed to he constructively
made or Aincurred during such weekly period. Such labarers and
mechanics ghall be paid the appropriate wage rate and fringe benefits
on the wage determination for the classification of work actually
perdormed, without regard to skill, except as provided in the clause
entitled "Apprentices and Trainees", Laborers or mechanics performing
work in more than one classification may be compensated at the rate
apecified for each classification for the time actually worked
therein; provided, that the employer's payroll records accurately set
forth the time spent in each classificatlion in which work is per-
formed. The wage determination (including any additional
classification and wage rates conformed under paragraph (a)(2) of this
clause) and the Davis-~Bacon poster (WH~1321) shall be posted at all
times by the Contractor and lts subcontractors at the site of the work
in a prominent and accessible place where it can be eagily seen by the

workers.
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(2)  (A) The Contracting officer shall require that any
class of laborers or mechanics which i3 not listed in the wage
determination and which 19 to be employed under the contract shall he
classified in conformance with the wage determination. The
contracting 0fflicer shall approve an additional classification and
wage rate and fringe bhenefits therefor only when the following
criteria have been met:

(1) The work to be performed by tha
classification requested Ls: not
performed by a classification in the
wage determination; and
The classification 4s utilised in the
area by the conatruction industry; and
The proposed wage rats, ancluding any
bona fide fringe benefits, hears a
reasonable ralatiornship to the wage
rates gontained in the wage dJdeter-
mination.

(8) If the Contractor and the laborers and
mechanics to be employed in the clasalfication (1f Known), or their
represencatives, and the Contracting Officer agree on the class~
ificatlion and wage rate (including the amount designated for fringe
henefits, whera appropriate), a report of the actlon taken shall be
sent by the Contracting Officer co the Administrator of the Wage and
Hour Divigsion, Employment Standards Administration, U.S. Department
of Labor, Washington, D.C. 20210, The Adminiscracor, or an
authorized represencative, will approve, modify, or disapprove every
additional classificatlion action within 30 days of receipt or wWill
notify the Contracting Officer within the 30-day period than
additional time is necessary., (Approved by the Qdffice of Management
and Budget under OMB control number 1215-0140.)

(€) In the event the Contractor, the lakorers or
mechanics t¢ be employed in the classificacion or thelr represent-
atsves, and the Contracting Officer do not agree on the proposed
classiitcatlon and wage race (including the amount designated for
fringe reneflts, whera appropriate), the Contracecing Officer shall
rader the guestions, including the wiews of all interedced parties and
the recommendation of the Contracting Officer, to the Administrator
for determination. The Adminiscrator, or an authorized represent-
ative, will issue a determinatien within 30 days of receipt and so
advige the Contracting Officer or will notify the Contracting Officer
withan the 30~day perlod that additional time i3 necessary. (Approved
hy cﬁﬁ 0ffice of Management and Budget under OMB control number
wead=01404)

e b
htshun

{D) The wage rate (including fringe benefits,
Wnere appropriate) determined pursuant to subparagraphs (a)(2)(3) and
14;12)1C) of this clausa shall be paild to all workers performing work
in the clagsiilicaclion under this contract from the first day on which
Werk L9 performed in the classificatien.

(3) Whenever the minimum wage rate prescribed in the
concract for a class of laborers or mechanics includes a fringe
peneilt which L4s not expressed as an hourly rate, the Contractor shall
snnier pay the benefit as stated in the wage decermination or shall
gay anocher hena fide fdringe penefit or an hourly cash equivalent

tharecs,
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(4) If the contractor doea not make payments to a trustea
or other third person, the Contractor may consider as part of the
wages of any laborer or mechanic the amount of costs reasonably
anticipated in providing bona fide fringe benefits under a plan or
program; provided, that the Secretary of Labor has found, upon the
written request of the Contractor, that the applicable standards of
the Davis-Bacon Act have been met. The Secretary of Labor may require
the Contractor to set aside in a separate account assets for the
meeting of obligations under the plan or program. (Approved by the
0ffice of Management and Budget under OMB control number 1215-0140.)4

18. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT~-~OVERTIME

COMPENSATION (40 U.S.C, 327-333)

- This contract ls subject to the Contract Work Hours and Safety
standards Act and to the applicable rules, regulations, and
interpretationg of the Secretary of Labor,

(a) Overtime requirements. No Contractor or subcontractor
contracting for any part of the contract work whizh may require or
involve the employment of laborers or mechanics shall require or
permit any such laborer or mechani¢ in any workweek in which ‘he or she
is employed on such work to work in excess of elght hours in any
calendar day or in excess of forty hours in such workweek unless such
laborer or mechanic receives compensation at a rate not leas than one
and one-half times the basic rate of pay for all hours worked in
excess of elght hours in any calendar day or in excess of forty hours
in such workweek, whichever 1is greater.,

(b) violation; liability for unpald wages; liquidated damages.
In the event of any violation of the provisions set forth in paraaraph
(a) of this clause, the Contractor and any subcontractor responsible
therefor shall be liable for the unpald wages, In addition, such
Contractor and subcontractor shall be liable to the United States (in
the case of work done under contract for the District of Columbia or a
territory, to such District or to auch territory) for liquidated
damages, Such liquidated damages shall be computed with respect to
each individual laborer or mechanic, including watchmen and guards,
employed in viclation of the provisions set forth in paragraph (a) of
this clause, in the sum of $10 for each calendar day for which such
individual was required or permitted to work in excess of elght hours
or in excess of the standard workweek of forty hours without payment
of the overtime wages required by the provislons set forth in
paragraph (a) of this clause,

{¢c) Withholding for unpald wages and liquidated damages. The
Contracting Offlcer shall upon his or her own action or upon written
request of an authorized representative of the Department of Labor
withhold or cause to be withheld, from any moneys payable on account
of work performed by the Contractor or subcontractor under any suah
contract or any other Federal contract with the same Prime Contractor,
or any other Pederally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same Prime
Contractor, such sums as may be determined to be necessary to satlsfy
any liabilities of such Contractor or subcontractor for unpaid wages
and liquidated damages as provided in the provisions set forth &n
paragraph (b) of this clause,

(nanzg
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(d) Subcontracta. The Contractor or subcontractor shall insert
in any subcontracts the provisions set forth in paragraphs {(a) through
(d) of this clause and also a clause requiring the subcontractors to
tnclude these provisions in any lower tier subcontracts. The Prime
Contractor shall be responsible for compliance by any subcontractor or
lower tler subcontract with the provisions set forth in paragraphs (a)
through {(d) of this clause.s

19. APPRENTICES AND TRAINBES
{a) Apprentices, Apprencices will be permitted to weork at less
than the predetermined rate for the work they performed when they are
employed pursuant to and individually registered in a bona fide
apprenticeship program registered with the U.S. Department of Labor,
Empleyment and Tralning Administraticn, dureau of Anprenticeship and
Training, or with a State Apprenticeahip Adgency recognizad by the
Bureau, or 1f a person is employed Lin his or her first 90 days or
probationary emplovment as an apprentice in such an apprenciceship
pregram, who 43 not individually registered in the program, but who
has been sertified by the Bureau aof Apprenticeship and Training or a
State Apprenticeshlp Agency (where appropriate) to be eligible for
probationary employment as an apprentice, The allowable ratlo of
apprenuices to jeurneymen on the Job aite in any craft classification
shall not be greater than the ratio permitted to the Contractor as to
zhe entire work force under the reglstered program. Any worker listed
2n & pavrell at an apprentice wage rate, who L8 not regiscered or
czherwise employed as stated above, ghall be paid not less than the
asplicable wage rate on the wage determination for the classification
of wark actually performed. In additicn, any apprentice performing
WorX en the job site in excess of the ratclo permisted under the
regigcerad program shall be pald not less than the applicabie wage
rate an the wage determination for the work actually serformed., Where
12 contractor 49 performing congstruction on a project in a locality
ather chan that in which its program is reglacered, the racios and
Wige rateg (expressed in persentaqes of the journeyman's hourly rate)
recidred in nhe Contractor's o) gubconntractor's reglatered program
ha.i be eobserved. Every apprentice muac be paid at not less tian the
e speciiled in the registered program for the apprentice's level of
¢resg, a4pressed as a percentage 9f the journeymen hourly race
cified 4in the applicable wage determination. Apprentices shall be
:d fringe benefits in accordance With the provisions of the

e
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enticeship program., If the apprenticeship program deoes not
iy fringe henefits, apprentcicas must he pald che full amount of
e beneilts listed on the wage determination for the applicahls
idicaclon, IZ che Administrator determines that a different
Lce prevalles for the applicable apprentice classification,
ivolous shall be paid in accordance with that decarmination, In the
'e:: the Bureau of Apprenticeship and fTraining, or a Scate

granticeship Agency reccgnized by the 3ureau, withdraws approval of
an apprentlceship program, the Contractor will no longer he permitted
=0 utilize apprentices at leas than the appklcable predatermined rate
far che work performed uncil an acceptable program 13 approved.

(8) Tralinees. Zxcep: as provided Ln 29 CFR §5.16, tralnees will
a0t he permicted o work at lLess zhan the o"edecerwxned rate for the
werk performed unleas tnay ara emzloyed pursuant to and individually
regiscerad 4n a program which ha3 recelved srior appreval, avidenced
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by formal certification by the U.S. Department of Lahor, Employmeé@eﬂ
and Training Administration. The ratio of trainees to journeymen on
the job site shall not be greater than permitted under the plan
approved by the Employment and Training Administration. Every tralnee
must be paid at not legs than the rate specified in the approved
program for the trainee's level of progress, expressed as a percentage
of the journeyman hourly rate specified in the applicable wage
determination, Trainees shall be pald fringe benefits in accordance
with the provisions of the trainee program. If the trainee program
does not mention fringe benefits, tralnees shall be paid the full
amount of fringe benefits listed on the wage determination unless the
Administrator of the Wage and Hour Division determines that there is
an apprenticeship program assoclated with the corresponding journeyman
wage rate on the wage determination whic¢h provides for less than full
fringe benefits for apprentices. Any employee listed on the payroll
at a tralnee rate who Lls not registered and participating 4in a
training plan approved hy the Employment and Training Administration
shall be pald not less than the applicable wage rate on the wage
determination for the g¢lasaification of work actually performed. In
addition, any trainee performing work on the job site in excess of the
ratio permitted under the reglstered program shall be paid not less
than the applicable wage rate on the wage determination for the work
actually performed. In the aevent the Employment and Training
Administration withdraws approval of a training program, the
Contractor will no longer be permitted to utilize trainees at less
than the applicable predetermined rate for the work performed until an .
acceptable program is approved.

(c) Bgqual employment opportunity. The utilizatlon of
apprentices, trainees and journeymen under this part shall be in
conformity with the equal employment opportunity requirements of
Executive Order 11246, ags amended, and 29 CFR Part 10.#

20. PAYROLLS AND BASIC RECORDS

{a) Payrolls and haslc records relating thereto shall be
maintained by the Contractor during the course of the work and
preserved for a period of three years thereafter for all laborers and
mechanics working at the site of the work (or under the United States
Housing Act of 1937, or under the Housing Act of 1949, in che con-
struction or development of the project). Such records shall contadn
the name, address, and social security number of each such worker, hisg
or her coxrect classificatlion, hourly rates of wages paid (inecluding
rates of contribubions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof of the types described in section
1{b)(2){B) of the Davis-Bacon Act), dally and weekly number of hours
worked, deductions made and actual wages paid. Whenever the Secretary
of Labor has found under paragraph (a)(4) of the clause entitled
"Davis~Bacon Act" that the wages of any laborer or mechanic include
the amount of any costs reasonably anticipated in providing henefits
under a plan or program described in section 1(b)(2)(B) of the
Davis-Bacon Act, the Contractor shall maintain records which show that
the commitment to provide such benefits is enforceable, that the plan
or program is financlally responsible, and that the plan or program
has been communicated in writing to the laborers or mechanics
affected, and records which show the costs anticip: :ed or the actual
cost incurred in providing such bhenefits., Contractors employing

030
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apprentices or trainees upder approved programs shall maintain written
evidence of the reglatration of apprenticeship programs and
certification of trainee programs, the registration of the apprentices
and trainees, and the ratios and wage rates prescribed in the
applicahle programs., (Approved by the 0fflce of Management and Budget
under OMB control numbers 1215-0140 and 1215-0017.)

(by (1) 7The Contractor shall submit weekly for each week in
which any contract work L9 performed a copy of all payrolls ho t®»
contracting Officer Lf the agency is a party to the contract, but if
the agency i3 not such a pacty, the contractor will submit the
payrolls to the applicant, sponsor, or owner, as the case may be, for
transmigsion to the Contracting Officer. The payrolls zubmitted shall
get out accurately and completely all of the information required to
be maintained under paragraph (a) of this clause, This i{nformation
may he gubmitted in any form desaired, Optional Form WH~347 ia
avallahble for t¢hls purpose and may be purshased from the
superintendent of Documents (Federal Stock Number 329-005~00014-1),
U.S. Government Printing Office, Washington, D.C. 20402, The Prime
Contractor i9 responsible for the submission of coples of payrolls by
all suhcontractors. (Approved hy the 0fflce of Management and Budget
under OMB control numbexr 1215-0149.)

(2) Zach payroll submitted shall be accompanied by a
"scatement of Compliance", signed by the Contractor or subcontractor
or hig or her agent who pays or supervises the paymaunt of the persons
employed under the contract and shall certify the following:

(L) That cthe payroll for the payroll pericd
contains the information required to be
maincained under paragraph (a) of this clause
and that 9such information is correct and
complate;

That each laborer or mechanic (including each
helper, apprentice, and trainee) employad on
the contract during thz payroll pericd has
heen paid the full weekly wages earned,
without rebate, elther directly or indirectly,
and that no deductions have been made elther
directly or indirectly from the full wages
earned, other than permissible deductions as
et forth In Regulatlons, 29 CFR Part 3;

That each laborer or mechanic has been paid
not legs than the applicable wage rates and
fringa benefits or cash equivalents for the
classification of work performed, as speclfled
in the applicable wage determination
inccrporated L{nto the contract.

X (3) Tha weekly aubmission of a properly executed
certification as set forth on the reverse side of optional Form WH-347
shall sarlsfy the requiremsnt for submissaion of the "Statament of
compliance" required by subparagraph (b){2) of this clause,

(4) The ralsification of any of the above certifications
may 3ubject tha Contractor or subcontractor £0 civil or criminal
prosecuction under Section L00L of Title 18 and Sectlon 231 of Ticle 31
of the United States Code.

IUER
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(¢} The Contractor or subcontractor shall make the recora@m
required under paragraph (a) of thia clause avallable for 1nspectio’46ﬁ4£
copying, or transecription by authorized representatives of tﬂ%@
contracting Officer or the Department of Laboxr, and shall permit such
repredentatives to interview employees during working hours on the
job, If the Contractor or subcontractor fails to aubmit the required
records or to make them avallable, the Federal agency may, after
written notice to the Contractor, sponsor, applicant, or owner, take
such actlon as may be necesaary to cause the suspension of any further
paymen4, advance, or guarantee of funds, Furthermore, failure to
submit the required records upon request or to make such records
available may be grounds for debarment action pursuant to 29 CFR

5,12.4

21, COMPLIANCE WITH COPELAND ACT REQUIREMENTS
The Contractor shall comply with the requirements of 29 CFR part
3, which are incorporated by reference in this contract.i

22, WITAHOLDING OF FUNDS

The Contracting Officer shall upon his or her own action or upon
written request of an authorized representative of the Department of
Labor withhold or cause to he withheld from the Contractor under this
contract or any other Federal contract with the same Prime Contractor,
or any other Pederally-assisted contract subject to Davis-Bacan
prevailing wage requirements, which 4s held by the same Prime
Contractor, so much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics, including
apprentices, trainees, and helpers, employed by the Contractor or any
subcontractor the full amount of wages ,required by the contract. In
the event of failure to pay any laborer or mechanic¢, including any
apprentice, trainee, or helper, employed or working on the site of the
work (or under the United States Housing Act of 1937 or under the
Housing Act of 1949 4in the construction or development of the
project), all or part of the wages required by the contract, the
Contracting Officer may, after written notice to the Contractor,
sponsor, applicant, or owner, take such action as may be necessary to
cause the auspension of any further payment, advance, or guarancee of
funds until such violations have ceased.s

23, SUBCONTRACTS

The Contractor or subcontractor shall insert in any subcontracts
the clauses entitled "Davigs-~Bacon Act”,"Contract Work Hours and Safety
Standards Act~~Overtime Compensation”, "Anprentices and Trainees'

"Payrolls and Basie Records", "Compliance with Copeland Act
Reguirements®, "Withholding", "Subcontracts", "Contract Termination-

Dehbarment", "Disputes Concerning Labor Standards", "Compliance with
Davis-Bacon and Related Act Reguirements", and "Certification or
Eligibility", and such other clauses as the Contracting Officer may,
by appropriate instructions, require; and alse a clause requiring the
subeontractors to 4include these c¢lauses in any lower tler
subcontracts, The Prime Contractor shall he responsible for the
compliance by any subcontractor or lower tier subcontractor with all
the contract clauses cited above.i
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24, CONTRACT TERMINATION; DEBARMENT

A hreach of the contract clauses entitled "Davis-Bacon Act",
"gontract-~Work Hours and Safety Standards Act--Overtime
Compensation", ‘"Apprentices and Trainees", "Payrolls and Basic
Records", "Compliance with Copeland Act Requirements", “Withholding,"
"subcontractors", "Compliance with Davig-Bacon and Related Act
Requirements", and "Certiflcation of 2ligibility", may be grounds for
termination of the contract, and for debarment as a contracter and a
subcontractor as provided in 29 CFR 5.12.4%

25. DISPUTRES CONCERNING LABOR STANDARDS

Disputes arising out of the labor standards provisions of this
contract shall not be subject to the general Disputes clause of this
contract, Such disputes shall be resolved in accordance with the
procedures of the Department of Labor get forth in 29 CFR Parus §, 6,
and 7. Disputes within the meaning of this clause include disputes
pecween the Contractor (oxr any of 4ins subcontractors) and the
contracting agency, the U,.S. Department of Labor, or the employees or
their rapresentatives.s

26, COMPLIANCE WITH DAVIS-BACON AND RELATED ACT REQUIREMENTS

All rulings and interpretations of the Davis-Bacon and Pelated
Acts cenecained Ln 29 CFR Paxts i, 3, and § are herein Lncorporated by
reference in this centract,i

27, CERTIFICATION OF ELIGIBILITY

fa) By enterling into this contract, the Contractor certifies
tpat nelther it (nor he or she) nor any person or firm who has an
interast Lin the Contractor's firm L8 a person or firm ineligible to be
awarded Government contracts by virtue of gection 3(a) of :the Davig~
Sacen Act or 29 CFR 5.12(a)(l).

(h) No part of this contract shall be subcontracted to any
rergon or ilrm inellgible for award of a Govarament contract by virtue
af sactlon 3(a) of the Davis-Bacon Act or 29 CFR 5.%2(a)(l).

{¢) 7The penpalty for making false statements is prescribed in the
Y3, Criminal Code, 18 U.S.C. 1001.4

28, EQUAL UPPORTUNITY (1984 APR) FPAR 52.222-26

ia) If, during any l2-month pertod (including the 12 months
preceding the award of this contract), the Cointractor has been or is
awarded nonexempt Federal contracts and/or subcontracts that have an
aggregate value in excess of $10,000, the Contractor shall comply with
subparagraphs (b)(l) through (11) below, Upon request, the Contractor
ﬂiall\provide informacion necesgsary to determine the applicabilicy of
this clause,

o {b) During performing this contract, the Contractor agreas as
oL lowe:

(1) The Contractar shall not discriminate against any
employee ar applicant for employment hecause of race, color, religion,
aax, or national origin,

. (2)  The Contractor shall take affirmative action to ensure
naaz appilcants are employed, and that emplovees are treated during
emplayment, without regard to their race, color, religion, gsex, or
natlonal origin, This shall include, but nct he limived to, (i)
amplovment, (44) upgrading, (4i4) demotion, (4v) ctranafer, (v)
facTuitment ar vecrultment advertislng, (vi4) layoeff or termination,

IR
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(vii) rates of pay or other forms of compensation, and (viulajil
selection for training, including apprenticeship. -

(3) The Contractor shall post 4in conspicuous places
available to employees and applicants for employment the notices to be
provided by the Contracting Officer that explain this clause.

(4) The contractor shall, 4in all solicitations or
advertisement for employees placed by or on behalf of the Contractor,
astate that all qualified applicants will receive congsideration for
employment without regard to race, colaor, religion, sex, or natilonal
origin,

(5) The cContractor shall send, to each labor union or
representative of workers with which it has a collective bargaining
agreement or other contract or understanding, the notice to bhe
provided by the Contracting Officer adviaing the labor unlon or
workers' representative of the Contractor's commitments under this
clause, and post copies of the notice {n conspicuous places available
to employees and applicants for employment.

(6§) The Contractor shall comply with Executive Order
11246, as amended, and the rules, regulations, and orders of the
Secretary of Lahor.

(7) The Contractor shall furnish to the contracting agency
all information required by Executive Order 11246, as amended, and by
the rules, regulations, and orders of the Secretary of Labor, Standard
Form 100 (EEO-1), or any successor form, is the prescribed form to be
filed within 30 days following the award, unless filed within 12
months preceding the date of award.

(8) The ceontractor shall permit access to its books,
records, and accounts by the contracting agency or the 0ffice of
Federal Contract Compliance Programs (OFCCP) for the purposes of
investigation to ascertain the Contractor's compliance with the
applicable rules, requlations, and ordexs.

(9) If the OFCCP determines that the Contractor is not in
compliance with this clause or any rule, regulation, or order of the
Secretary of Labor, this contract may be canceled, terminated, or
suspended in whole or 4in part and the Contractor may be declared
ineligible for further Government contracts, under the procedures
authorized in Executive Order 11246, as amended., In addition,
sanctions may be imposed and remedies invoked against the Contractor
as provided in Executlive Order 11246, as amended, the rules,
regulations, and orders of the Secretary of Labor, or as otherwlse
provided by law.

(10} The Contractor shall include the terms and conditions
of subparagraph (b)(L) through (Ll) of this clause in every
subcontract or purchase order that is not exempted by the rules,
regulationa, or orders of the Secretary of Labor issued under
Executive Order 11246, as amended, so that these terms and conditions:®
will be binding upon each subcontractor or vendor,

(11) The Contractor shall take such action with respect to
any subcontract or purchase order as the contracting agency may direct
a8 a means of enforcing these terms and conditions, including
anctions for noncompliance; provided, that if the Contractor hecomes
involved in, or is threatened with, litigation with a subcontractor or
vendor as a result of any direction, the Contractor may request the
United States to enter into the litigation to protect the interests of
the United States.
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{¢) MNotwithstanding any other clause in this contract, disputes
relative to this clause will be governed by the procedures in 41 CFR
60-1.1.8

29, AFFIERMATIVE ACTION COMPLIANCE REQUIREMENTS FOR CONSTRUCTION

(1984 APR) PAR 52,222-27

(a) Definltions. "Covered area," as used in this clauge, means
the geagraphical area described in the golicitation for this contra...

"Director," as used in this clause, means Directer, Cffice
of Federal Contract Compliance Programs (COFCCP), Undted States
pepartment of Labor, or any person to whom the Director delegates
authority,

"Employer ldentiflcation number,"” as used ian this clause,
meang the Federal Soclal Securicy number used on the employer's
quarterly federal tax return, U.S. Treasury Department Form 941.

"Minority," as used in this clause, meaps-~

{1) Amerlcan Indian or Alaskan Native {all persons naving
origin3 in any of cthe original peoples of North America and main-
taining identifiable =ribal affillations through membership and
participasion or community identiflcation).

{2) Aslan and Pacific Islander (all persaons having origins
in any of the original peoples of the Far East, Southeast Asia, the
Indian $Subcontinent, or the Paciflc Islands): and

{3) Biack (all versens having origine in any of the black
Airican raclal groups nct of Hispanic origin);

(4) Hispanlc (all persons of Mewican, Puerto Rican,
Cuban, Central or South American, or ocher Spanish culture or orilgin,
regardless of race);

{(b) If the Contractor, or a 3aupgontractor at any tiler,
subcentracts a portion of the work involving any construction trade,
2ach such gsubcontract in exceas of $10,000 shall include this clause
and the Notice contalning che goals £or minority and fzmale
participacion atated in the sollicltation for this contract.

{ec) 1f the Contractor i3 participating in a Hometown Plan (4l
CFR 50-~4) approved by the U.S., Department of Labor {n a covered area,
eirther individually or through an assoclation, its arffirmative action
sbligations on all work in the plan area {(including goals) shall
ecomply with the plan for those trades that have unicns participating
in =he plan, Contractors must ha able co demonstrate participation
in, and compllance with, the provisiong of the plan, FEach Contractor
or sukcontracter participating in an approved plan is also required to
comply with its obllgations under the Equal Opportunity clause, and to
make a good falth effort no achieve each goal under the plan in each
trade Lin which it has employees., The overall gocd-faith performance
By gunar Jontractors or subcontractors toward a goal in an approved
glan decas not sxcuse any Centraccar's ¢r subgontracterts fallure to
make good-falth efforts to achieve the plan's geals,

(d) The Contracter shall implement the affirmative action
procedures Ln gsubparagraphs {(g)(l} through (L6) of this clause, The
goals atated in the solicitatlion for this contract are expreased as
percentages of the total hours of employment and training of minority
and Jemaie utilization that the Contracteor should reasonably be able
Lo acnieve in each constructich trade in which it has emplovees in the
covered area, If the Caontractor performs construction work in a
geograpnhical area located sutside of the covered area, it shall apply
the geals established for the geographical area wherse that work 13
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actually performed. The Contractor is expected to make subatantially
uniform progress toward its goala An each craft.

(e) Neither the terms and conditions of any collective
bargalning agreement, nor the fallure by a union with which the
Contractor has a collective bargaining agreement, to refer minorities
or women shall excuse the Contractor's obligations under this clause,
Executive Order 11246, as amended, or the regulations thereunder.

(£) In order for the nonworking training hours of apprentices
and trainees to be counted in meeting the goals, apprentices and
trainees must be employed by the Contractor during the training
perlod, and the Contractor must have made a commitment to employ the
apprentices and tralnees at the completion of their tralning, subject
to the avallability of employment opportunities. fTrainees must be
trained pursuant to training programs approved by the U.S. Department
of Labor,

(g) The Contractor shall take affirmative action to ensure equal
employment opportunity. The evaluation of the Contractor's compliance
with this clause shall be based upon 1ts effort to achieve maximum
results from its actiona. The Contractor shall document these efforcs
fully and implement affirmative action ateps at least as extenslve as
the following:

(1) Ensure a working environment free of harassment,
intimidation, and coercion at all sites and in all facilities where
the Contractor's employees are assigned to work. The Contractox, if
possible, will assign two or more women to each construction project,
The Contractor shall ensure that foremen, superintendents, and other
onsite supervisory personnel are aware of and carry out the
Contractor's obligation to maintain such a working environment, with
specific attentlon to minority or female individuals working at these
sltes or facilities,

{2) Establish and maintain a current list of sources for
minority and female recrultment., Provide written notification to
minority and female recrultment sources and community organizations
when the Contractor or its unions have employment opportunities
avallable, and maintain a record of the organizatlons' responses.

(3) Establish and maintain a current file of the names,
addresses, and telephone numbers of each minority and female
off~the-~street applicant, referrals of minoritles or females from
unions, recruitment sources, or community organlzations, and the
actlon taken with reaspect to each individual., 1If an individual was
sent to the union hiring hall for referral and not referred bhack to
the Contractor by the union or, if referred back, not employed by the
Contractor, this shall be documented in the file, along with whatever
additional actions the Contractor may have taken.

(4) Immediately notify the Director when the union or
unions with which the Contractor has a collective bargaining agreement
hag not referred back to the Contractor a minority or woman sent by
the Contractor, or when the Contractor has other information that the
union referral process has impeded the Contractor's efforts to meet
its obligatlons.

(5) Develop on-~the-job training opportunities and/or
partlecipate in training programs for the area that expressly include
minorities and women, including upgrading programs and apprenticeship
and trainee programs relevant to the Contractor's employment needs,
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especially those programs funded oxr approved by the Department of
Labor, The Contractor shall provide notice of these programs to the
sources compiled undexr subparagraph (g)(2)

above,

(6) Dlsseminate the Contractor's equal employee policy

by -~~

(1) Providing notice of the policy to unlons and
to training, recruitment and outreach
programs, and requesting their cooperation in
agsisting the Contractor Ln meetlng Aits
contract obligations:

(1) Including the policy in any pelicy manual and
in collactive bargalining agreements;

(L1L) Publleizing the polley 4n the company
newspaper, annual report, etc.;

(iv) Reviewing the policy with all management
personnel and with all minogsiey and female
employees at least once a year; and

(v) posting the policy on bhulletin boards
accessible to employees at each locatien where
conatruction work is performed.

(7)" Review, at least annually, the Contractor's equal
employment policy and agffirmative action obligations with all
smployees having responsikility for hiring, assignment, layeff,
tarmination, or other employment decislons., Conduct review of this
policy with all onsite supervisory perseonnel before initlating
construction work at a dob zite. A wrltten record shall be made and
malntalned ldentifying the time and place af these meetings, persons
attending, subject matter dlscussed, and dispositicn of the subject
matser,

(8) Disseminate the Contractor's equal employment policy
exzernally by including Lt in any advertising in the news medla,
specifically including minority and female news media, Provide
writsen nocification to, and discugs this policy with, other
Zanecractors and subcontractors with which the Contractor does or
incicipacea doing bualness, i

{9) Direct recrultment efforts, both oral and writcen, to
minority, female, and community organizations, to gchoals with
minorisy and female students, and to minority and female recruitment
and training organizations serving the contractor's recrultment area
and employment needs. Not later than 1 menth before the date for
ancepeance of applications for apprenticeship or tralning by any
ra2cruiement source, send written notificaticn to organizations such as
the above, degecribing the openinga, screening procedures, and cests
£2 pe used in the gelection process,

(10) Encourage present minority and female emplovees o
recruit minority persons and women. Where reasonable, provide
after-achool, summer, and vacation employment to minority and female
youth baoth on the site and in other areas of the Contractor's work-
force,

(11) validace all tests and other selectisn requirements
where required under 41 CFR 60-3,

(12) Conduct, at least annually, an inventary and eval-
vacion at least of all minority and female personnel for promoticenal
oppersunicies. Encourage these emplovees to seek or o prevare for,
:h:ouaﬁﬁﬁpproprza:e training, ecc,, opportunities for promotion.
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(13) Ensure that genlority practices, job classifications,.,u

work assignments, and other personnel practices do not have a
discriminatory effect by continually monltoring all personnel and
employment-related activitles to ensure that the Contractor's
obligations under this contract are belng carried out.

(14) Engure that all facilitles and company activities are
nonsegregated except that separate or single-user tollet and necessary
changing facilitles shall be provided to assure privacy between the
sexes,

(158) Maintain a record of solicitations for subcontracts
for minority and female construction contractors and sguppliers,
including circulation of solicitations to minority and female
contractor assoclations and other business assoclations.

(16) cConduct a review, at least annually, of all super-
visors' adherence to and performance under the Contractor's equal
employment policy and affirmative action obligations.

(h) The Contractor is encouraged to participate in voluntary
assoclations that may assist in fulfilling one or more of the
affirmative action obligations contained in subparagraphs (g)(l)
through (16). The efforts of & contractor assocliation, joint
contractor~union, contractor~community, or similar group of which the
contractor ls a member and participant may be asserted as fulfilling
one or more of its obligations under subparagraphs (g)(l) through
(16), provided the Contractor=-

(1) Actively participates in the group;

(2) Makes every effort to ensure that the group has a
positive impact on the employment of minorities and women in the
industry;

(3) Ensures that concrete benefits of the program are
reflected 4in the Contractor's minority and female workforce
participation;

(4) Makes a good-falth effort to meet its individual geals
and timetables; and

(5) Can provide access to documentation that demonstrates
the effectlveness of actions taken on behalf of the Contractor. The
obligation to comply is the Contractor's, and fallure of such a group
to £fulfill an obligation gshall not he a defense for the Contractor's
noncompliance.

(1) A single goal for minorities and a separate single goal for
women shall be established, The Contractor is required to provide
equal employment opportunity and to take affirmative action for all
minority groups, both male and female, and all women, both minority
and nonminoxrity. Consequently, the Contractor may be in violation of
Execucive Order 11246, as amended, if a particular group is employed
in a substantially disparate manner.

(3) The Contractor shall not use goala or affirmative action
standards to discriminate against any person because of race, color,
religlon, sex, or national origin.

(k) The Contractor shall not enter into any subcontract with any
person or firm debarred from Government contracts under Executive
order 11246, as amended.

(1) The Contractor shall carry out such sanctions and penalties
for violation of this clause and of the Equal Opportunity clause,
including suspension, termination, and cancellation of existing
subcontracts, as may be imposed or ordered under Executive Ovder
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11246, as amended, and Ltg implemanting regulations, by the OFCCP. Any
failure to carry out these sanctions and penalties as ordered shall be
a violation of this claugse and Executive Order 11246, as amended.

(m) The Contractor in fulfilling {ts obligations under this
clause shall implement affirmative action procedures at least asg
extensive as those prescribed in paragraph (g) above, so as to achleve
maximum results from its efforts to ansure equal employment oppor-
tunity. If the Contractor falls to comply with the requirements of
Executive Order 11246, as amended, the implementing regulaticns, or
this clausa, the Director shall take action as preseribed in 4l CFR
60"'418.

{n) The Contractor shall designate a responaible officlal to--

(L) Monitor all employment~-related activity to enaure that
the Contractor's equal employment pollcy is belng carrizsd out;

(2) Submit reports as may be required by the Government;
and

(1) KXeep records that ahall at least include for each
employee the name, address, telephone number, construction trade,
unlon affiliation (4f any), employee identification number, social
securlty number, race, sex, status (e.g., mechanic, apprentice,
trainee, helper, or iaborer), dates of changes in gtatus, hours worked
per week in the indicated nrade, rate of pay, and locations at which
the work was perfarmed. Recnrds shall be maintained in an easily
understandable and retrievable form; however, to the degreas that
existing records satisfy this requirement, separate records are not
required to be maintained.

(o) iothing contained herein ghall be zenstrued as a, limitation

upon the application of other laws that establish different standards
of compliance or upon the reguirements for the hiring of local or
other area resldencs (e.g., thoge under the Public Works Zmployment
dct of 1977 and the Community Development Block Grant Program). 4

30. AFFIRMATIVE ACTION FOR SPECIAL DISABLED AND VIETNAM EBA

VETERANS (1984 APR) FAR 52.222-35

This clause s appllcable pursuant to 4l C.F R, 00-250, 1f thils

coneract Is for 813,900 ar more.)

va) Definltlona. "Appropriate cifjce of the State employment
service syscem," as used in this clause, means the local office of the
federal~-state national system of publi: employmenc offlces assigned to
serve the area where the employment opaning is to be filled, including
the District of Columbia, Guam, Puerto Riczo, Virgin Islands, American
Samca, and the Trust Territory of the Paciflc Islanda.

"openings that the Contractor proposes to fill from within
Lte own crganization," as used in this clause, means employment
apenings for which no one outside the Contractor's organization
(including any affiliates, subsidiaries, and the parent companies)
#Will be consldered and includes any openings that the Consractor
proposes to £ill from regularly established “"recall” lists.

"dpenings that the Contractor proposes ta £ill under a
custemary and traditional empleyer-uniecn hiring arrangement," as used
in this clause, means employment openings that the Contractor proposes
to £i11 from unieon halls, under their cuscomary and traditional
emplover-union hiring relattonship.

"sultakle amployment openings," as used Ln this clause-~~
(1) inclades, buet L3 not limived to, openkngs that occur
chs cacegorized ag-~
|
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Production and nonproduction;

plant and office;

Laborers and mechanics;

Supervisory and nonsupervisory;

Technical; and

Executive, administrative, and professional

positions compensated on a salary basls of

less than $25,000 a year; and

(2) Includes full-time employment, temporary employment of

over 3 days, and part-time employment, but not openings that the
Contractor proposes to f£1ll from within its own organization or under
a customary and traditional employer-union hiring arrangement, nor
openings in an educational institution that are restricted to students
of that institution.

{b) General.

(1) Regarding any position for whiech the employee or
applicant for employment is qualified, the Contractor shall not
discriminate against the individual bhecause the individual is a
special disabled or Vietnam Exa veteran, The Contractor agrees to
take affirmative action to employ, advance ln employment, and
otherwise treat gualified special disabled and Vietnam Era veterans
without discrimination based upan their dlsahillty or veterans' status
in all employment practices such ag~-

(1) Employment;

(1) Upgrading;

(i41) Demotion or transfer;

(iv) Recrultment;

(v} advertising;

{vi) Layoff or tarmination;

{vil) Rates of pay or other forms of compensacion;
and

(vili) Selection for training, including appren-
ticeship.

(2) The Contractor agrees to comply with the rules,
regulations, and relevant orders of the Secretary of Labor (Secretary)
issued under the Vietnam Era Veterans' Readjustment Assistance Act of ,
1972 {the Act), as amended.

(¢) Llating openings.

{1) The Contractor agrees to list all suitable amployment
openings existing at contract award or occurring during contract
performance, at an appropriate office of the State employment service
system in the locality where the opening occurs. These openings
include those occurring at any Contractor facility, Aincluding one not
connected with performing this contract. An independent corporate
affiliate is exempt from this requirement.

(2) state and local government agencies holding Federal
contracts of $10,000 or more shall also list all thelr sultable
openings with the appropriate office of the State employment service.

{3) The listing of sultable employment ocpenlngs with the
State employment service system is required at least concurrently with
uysing any other recrultment gsource or effort and 4involves the
obligations of placing a bona fide job order, including accepting
referrals of veterans and nonveterans, This listing does not require
hirina any particular job applicant or hiring from any particular
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group of job applicants and 4s not intended to relleve the Contractor
from any requirements of Executive orders or regulations concerning
nondiscrimination 4in employment.

{4) Whenever the Contractor hecomes contractually bound to
the listing terms of this clause, it shall advise the State employmenc
service system, in each state where it has establishments, of the name
and location of each hiring location in the 5tate. As long as the
Contractor is contractually bound to these terms and has so advised
the State gystem, it need not advise the State system of subaequent
contracts, The Contractor may advise the State svstem when Lt i3 no
longer bound by thls contract clause,

{(5) Under the most compelling circumstances, an employment
orpening may not be suitable for listing, Lncluding situations when

(1) the Gecvernment's needs cannot reasonably he
supplied,

(LL) listing would be contrary to natlonal
security, or

(LL4) the requirement of listing would not he 4in the
Government's faserest.

(d) Applicability.

(L) This clause does not apply to the listing of
amployment openings which occur and are filled outside the 50 states,
the Dissrict of Columpia, Puerto Rico, Guam, Virgin Islands, American
Samoa, and the Trust Territery of the Paciflc Islands.

(2) The terms of paragraph (¢) above of this clause do not
apply to openings that the Contractor proposes to £Al1 from within its
sWwn organization ox under a customary and traditional =amployer-~unian
hirlng arrvangement., Thls exclusion does not apply to & particular
opening once an emplover decides to consider applicants outside of itsg
swn organization or employer-unlon arrangement for that opening.

(e) Poatings.

(1) The Contractor agrees to post employment notices
dtating (i) the Contractor's obligation under the law ta take
affirmative action to employ and advance in employment qualified
special disabled veterans and veterans of che Vietnam era, and (Li)
tne rights of applicants and emplcyeas.

{3) These notices shall be posted in consplcuous places
that are avallable to employees and applicants for employment., They
shail he 4in a form prescribed by the Director, 0ffice of Federal
Zontract Compliance Programs, Department of Labor (Director), and
provided hy or through the Contracting Officer.

13) The Ceontractor saall notify each lakor union or
reprasenctative of workers with which Lt has a collective bargalning
agreament or ocher conecract understanding, that the Contracsar is
bound by the cerms of the Act, and L3 committed to cake affirmative
action to employ, and advance in employment, qualified special
disakled and Yiecnam Era veterans.

(f) Noncompllance. 1If the Contractor does not comply with the
requirements of this clause, appropriate astions may he taken under
the rules, requlations, and relevant orders of the Secretary lssued
sursuant to the Act.

(g) Subcontracts. The Cenctractor shall include the terms of
this clause in every subcontragt or purchase order of 510,000 or mors
unless esempted by rules, regulations, or orders of the Secretary. The
Contraccor shall act as sgpecidied hy the Director Lo enforce the
terms, including action for ncncompllance.d
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31. AFFIRMATIVE ACTION FOR RANDICAPPED WORKERS (1984 APRR)

FAR 52,222~36

(Contracts and subcontracts are exempt from the requirements of

the following clause with regard to work performed outside the

United States by employeeg who were not recruited within the

United states).

(a) General.

(1) Regarding any position for which the employee or
applicant for employment is qualified, the Contractor shall not
diseriminate against any employee or applicant because of physical or
mental handicap. The Contractor agrees to take affirmative action to
employ, advance in employment, and otherwlse treat qualified
handicapped individuals without discerimination bhased upon their
phyaical or mental handicap in all employment practices such ag--

(1) Employment;

(11) Upgrading;

(1i1) Demotion or transfer;

(Lv) Recruitment;

{v) Advertising;

(vi) Layoff or termination;

(vil) Rates of pay or other forms of compensation;
and

(viii) selection for tralning, including apprentice-
ahip.

(2) The cContractor agrees to comply with the rules,
regulations, and relevant orders of the Secretary of Lahsr (secretary)
issued under the Rehabilitation Act of 1973 (29 U.S8.C. 1793) (the
Act), as amended,

(k) Poatinga.

(1) The Contractor agrees to post employment notices
stating (1) the Contractor's oblligation under the law to take
affirmative action to employ and advance in employment qualified
handicapped 4individuals and (i4) the rights of applicants and
employees.
' (2) These notlces shall be posted in conspicucus places
that are avallable to employees and applicants for employmenc. They
ahall be in a form prescribed by the Director, Office of Federal
Contract Complliance Pragrams, Department of Labor (Director), and
provided by or through the Contracting Officer. ’

(3) The Contractor shall notify each labor union or
representative of workers with which it has a collective bargaining
agreement or other contract understanding, that the Contractor is
bound by the term2 of Sectlon 503 of the Act and is committed to take
affirmacive action to employ, and advance in employment, gualified
physically and mentally handicapped individuals.

{c) Noncompliance, 1If the Contractor does not comply with the
requirements of this clause, appropriate actlions may be taken under
the rules, regulations and relevant orders of the Secretary lssued
pursuant to the Act,

(&) Subcontracts, The Contractor shall include the terms of
this clause {n every subcontract or purchase order in excess of $2,500
unless exempted by rules, regulations, or orders of the Secretary., The
contractoi g?all act as specified by the Director to enforce the
terms, including action for noncompliance. W
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. 32, CLEAN AIR AND WATER (1984 APR) FAR 52.223-2 —~
; (a) "Air act," as used in this clause, means the Clean Air Act =
‘ (42 U.85.C, 7401 et Seq.). S
“Clean air standards," as used in this clause, means~- N
(1) Any enforceable rules, regulations, guidelines, B
standards, limitationa, orders, contrels, prohibitlons, work
practices, or other requiremants contained in, lssued under, ar
otherwise adopted under the air Act or Executive Qrder 11738;
p (2) An applicable implementation plan as described in
" sectlon 110(4) of the Alr Act (42 U.S.C, 7410(d));

{1 (3) Aan approved implementation procedure or plan under

LT gectlon lll{c) or section 111(d) of the Air Act (42 U.s.C. 74ll(c) or

. (d)); or

- {4) An approved implementation procedure undexr section )
K 112(4) of the Alr Act (42 U.8.cC, 7412(4)),

o "Clean water standards,” as used in this clause, means any

enforceable limitation, control, condition, prohibltion, standard, or
other requirement promulgated under the Water Act or contained in a

2 permin lssued to a discharges by the Environmental Protection Agency
o or by a Scate under an approved program, as authorized by section 402
< of the Water Act (33 U,S.C. 1242), or by local government to ensure

compliance with pretreatment regulations as required by section 307 of
the Wacer Act (33 U.5.4., 13i7).
“Compliance," as used in this clause, ma2ans compliance .

4 Whthe~

{1) Clean air or water standards; ar

(2) A schedule or plan ordered or agpproved by a court of
vompetent jurisdiction, the Environmencal Protection Agency, or an air
or water pallution contrel agency under the requirements of the alr "
Act or Water Act and related regulations.

"Pacility," as used in this clause, means any bullding,

: ' nlant, installatlion, structure, mine, vessel or other floating crafc, i
location, or site of cperationa, owned, leased, or supervised by a !
Conuractor or subcontractor, nsed in the performance of a contract or ‘
subcennract, When a location or site of operations includes more than
one suilding, 2iant, inatailatlen, or structure,the entire location or
sice shail he deemed a facility exqept when the Adminigtrator, cr a
desinee, of the Environmental Protection Agency, determines that
Lndependent facilities are collocated in one geographical area.

"Hater Act," as used in this clause, means Clean Water Act
(33 U.8.C, 1251 et geq.).

() (L) To comply with all the requirements of sectlon 114 of \
the Clean ALr Act {42 U,S.C. 7414) and section 303 of the Clean Water -
Aot (313 U.8.0. 13189y relating to inspection, monitoring, entxy,
ragerts, and Lnformatlon, as well as other requirements specliled in
section Ll4 and seccion 308 of the Air Act and che Water Act, and all
vaguiatiens and gulidelineg idsued w2 impiemant theose acts before the

% award of this contract;
o (2) That no portion of the work required by this prime
\ caneract will be performed in a faciliny ilsted on the Environmental ,

Protectlicn Agency Ligdt of Violating Facillicies on the date when this \
g contract wWas awarded unless and until the EPA eliminates the name of
. the facllity frem the listing;
(3} To use test efforts to comply with clean alr standards ) !
: and clean water atandards at the facality in which the contract is - B
L being serfermed; and

) Nnnnag 3
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(4) To insert the substance of this claugse into any
nonexempt subcontract, including this subparagraph (b)(4).#

33. BUY AMERICAN ACT-~CONSTRUCTION MATERIALS (1984 APR)

FABR 52.225-5

(a) The Buy American Act (41 U.5.C., 10) provides that the
Government give preference to domestic construction material.

"Components,” as used in this clause, means those articles,

materials, and supplles incorporated directly into construction
materials. .
"Constructlon materials," as used in this clause, means
articles, materials, and supplies brought to the construction site for
incorporation into the building or work.

"Domestic construction material,” as used in this clause,
means (1)} an unmanufactured construction material mined or produced in
the United States, or (2) a construction material manufactured in the
united States, if the cost of its components mined, produced, cr
manufactured in the United States exceeds 50 percent of the cost of
all its components. Components of forelgn ordgin of the gsame class or
kind as the construction materilals determined to be unavailable
pursuant to subparagraph 25,202(a)(3) of the Federal Acquiszition
Regulation (FAR) shall be treated as domestic,

(b) The Contractor agrees that only domestic construction
»material will be used by the Contractor, subcontractors, materialmen,
and suppliers in the performance of this contract, except for foreign
construction materials, if any, listed in this contract.

(The foregoing requirements are administered in accordance with
Executive Order No, 10582, dated December 17, 1954, as amended, and
subpart 25,2 of the FAR).#

34, AUTHORIZATION AND CONSENT (APR 1984) FAR 52.227~1

(a) The Government authorlzes and consents to all use and
manufacture, in performing this contract or any subcontract at any
tler, ¢f any invention described in and covered by a United States
patent (1) embodied in the structure or composition of any article the
delivery of which 1s accepted by the Government under thils contract or
(2) used in machinery, tools, or methods whose use necessarily results
from caompliance by the Contractoer or a subcontractor with (1)
specifications or written provisions forming a part of this contract
or {1i) specific written instructions given by the Contracting Officer
directing the manner of performance, The entire liability to the
Government for infringement of a patent of the United States shall be
determined solely by the provisions of the indemnity clause, if any,
Included in this contract or any subcontract hereunder (including any
lower-tier subcontract), and the Government assumes liability for all
other infringement to the extent of the authorizatlon and consent
herelnabove granted,

(b) The Contractor agrees to include, and require inclusion of,
this clause, suitably modified to identify the parties, in all
subcontracts at any tier for supplies or services (including
construction, architect-engineer services, and materials, supplies,
models, samples, and design or testing services expected to exceed
§25,000s however, omission of this clause from any subcontract, under
or over 525,000, does not affect this authorization and consent.s
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35, NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT

INFRINGEMENT (APR 1984) FPAR 52.227-2

(a) The Contractor shall report to the Contracting Officer,
promptly and in reasonable written detall, each notlce or claim of
patent or copyright infringement based on the performance of this
contract of which the Contractor has knowledge.

(b) In the event of any clalm or sult against the Government on
account of any alleged patent oxr copyright infringement arising out ~f
the performance of this contracc or cut of the use of any supclies
furnished or work or services performed under this countract, the
contractor ghall furnish to the Government, when requested by the
Contracting Officer, all evidence and information in possession of the
Contractor pertaining to such suit or claim. Such avidence and
information shall be furnished at the expense of the Government except
where the Contractor has agreed to indemnify the Government.

{¢) The Contractor agrees to include, and require incluslon of,
this clause in all subcontracts at any tier for aupplies or services
{including construction and architsct-~engineer subcontracts and chose
for macterial, supplies, modela, samples, or design or tescing
services) expected to exceed che dollar amount set forth in 13.000 of
the Federal Acquisition Regulation (FAR).3

36, PATENT INDEMNITY~CONSTRUCTION CONTRACTS (APR 1984)
FAR 52,227-4
Except as atherwise previded, the Contractor agrees to indemnify

,the Goverament and its officers, agents, and employees against

liability, including costs and expenses, for infringement upcn any
United Staces patent {except a patent issued upon an applicacion that
13 now or may hereafcer be withheld Jirom lssue pursuant &0 a Jecrecy
order under 35 U.5.C. 181) arising out of performing thia contract or
out of the use or disposal by or for the account of the Government of
supplies furnished or werk performed under thls contract.i

37. ADDITIONAL BOND SECURITY (1984 APR} FAR 52.228-2

The Contractor shall promptly furnish additlonal securicy
ragquired %o protact the Government and persons supplying labor or
materiais under thls contract Lf-~

(a) Any surety upon any bond furnished with this contrace
hecomas unacceptable to the Government;

{b) Any surety falls to furnish reports on its financial
condition as required by the Government; or

(¢) The contract price L3 increased so that the penal sum of any
bond hecomes Lnadequate in the opialon of the Contracting Officer.:

318, INSURANCE--WORK ON A GOVERNMENT INSTALLATION (1984 APR)

PAR 52,228-5

(The following clause Is applicable 1L the services tnvolved are

rerrormed on a doveramsne Inscallaclon.)

ta}) The cContracter shall, at its own expengse, provide and
maintain during the encire performance period of this contract at
least =he Xinds and minimum amounzs of insurance required in the
Schedule or elaewhere in the contract,

000045
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(h) Before commencing work under this contract, the Contractor
ahall certify to the Contracting Officer in writing that the requdzed
insurance has been obtained. The policies evidencing requlred
snsurance shall contain an endorsement to the effect that gny
canceilaticn or any material change adversely affecting ohe
Government's interest shall not be effective (1) for such period as
=he laws o¢f the State in #hich this centract {9 to be performed
nrescribe or (2) until 30 days after the Insurer or the Contracis
giveg written notice to the Contraccing Officer, whichever period is
langer.

{¢) The Contractar shall insert the substance ¢f this clause,

inciuding this paragraph (¢}, &n subcontracts under this contract tnas
ragquire werk on a Government instaliaclon and shall regulre
giscontracters to provide and malncain the lnsurance required .
32n2dule oOr elsewhere in the ccntract. At least 5 days befere

~7 @ach such gubcontractor's personnel an the Government 1nscal;u
¢he Contractor shall furnish (or ensure that there has been fur
tooune Jontracting Cfficer a curvent cerctiflecate of Lnasurance

the reguirements of paragraph (D above, for each such suacsnsr

3
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3!, FEDERAL. $TATE, AND LOCAL TAZYS (1964 APR) FPFAR 52.229-3
(a) "Canzrant date," as used in this clause, muans the dawe ze
f:: i3 opening <ry L‘ this 18 & negotlatec contract or .
meddfscation, nhe effective date of this coent "a~c sr m*o.::ca..u
"All appilcable Federali, State, and lzeal takes and
ac uged 4in this clauge, means ail caxes and d""iea. P STV
cortract date, that the taxing authority L3 imposing and co.iec:.
nhe transaciions or preoperty fevered by this contract.
Taftar-imposed Federal tax," ags used Ln this e.ag
ahy new or increased Fedaral execlise tax or duty, or
uxamp“ud or exciuded on the coatract date but whese exems:
Laver revoked cor reduced during the contrace pe‘.::,
Lrans: 4on% or property ccwerad by this contract that the Jn
;8 res t0 zay or hear :¢ the rasult of leglislative, :Uul-
anmir ive acticn taking effect after the contract date,
nes Ln soclal security tax or ocher employment taxes,
after~ralieved Federal tax," as used {n this ¢l
2% Pederal exclue tax or duty, exvept scclal
lcymenc tages, that would oche“w‘se have been paval
r property cavered by tnls contract, huv
i3 not requ.red to pay or pea:, or 'or which tae ¢
uné er drawhack, 22 the resulr of leglslativa
1ve actlen taking effect after the contract
contract price include3 all appiicable
28 and duties,

contract price shall be {ncreased by the arcun-
Federai tax, Frovided the Contracter warranta

for gsuch newiv irpesed Federal excige tay
wag included in the contract price,

trace price ghall be decreased by the amcuns ¢
federal tax.
¢ contract pr.ce shall he decreased by the amcunt
s@ tax or duny, excert social security or other emy.
tne Censracter 48 required to pay cor bear, ﬂﬁ
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obtatn a rafund of, through thae contractor's fault, naqiljgance,
atlure to follow Lnatrucsions af tha Contiaating Otficar,

(£} Ho adjustment shall be mada In tha contract prica unday 2,
clause unlnas tha amount of tho adjuntmant axcaadn 3140,

(g} The contractor shall promptly nuwify the Centracring . 1f
of a1l mantars rvelating to any Fadacal axzcelne %asz ar dury W0
reasonably may be supactad to rasult In alther an inhvtesss or ‘eires
tn the contract price and shall takae apprapriate astisn av o
contracting Officar diracty,

(h) The Governmant ahall, without Liablility, fuentar avilan:
appropriate to establish examptlon from any Fadaral, $%yie, -
Ak Whan the contractor raquaata such avidance and a rerannanie it
exidty Lo suatain the axamptlon.s

40, PAYMENTS UNDER FIXED-PRICE CONSTRUCTINN CONTRACTI

(1904 APR) FKAR 52,232-5

(a) The Govarnment shall pay the Contrackar nhe contracy ypt. ome
as providad Ln thiy :onnract, :

1) The Gavarnmant ahall naka progeaty sa/nanty sgnrnly aq %0
werk procaeecdy, or at mora froquant Lntatvala as dararslioed ky 4!
contracting Officar, on sstimates approvad by the canntaenlng offl.,

:¢ requesnod by the nonuradting officer, tha Coptrdastar shali f4rnl.
1 breaxdown of the satal caontract prize Jnewiing the Amount Lnciuds
sheraln f4ar each principal cﬂ:oqc:y af hha worn, In seh .nn1H
roquasted, to provide 1 basis for dataraining prrqroq1 pasmans .
sne hreparation nf aestimated the Contracting Jlflcer may a mor s n
nirerial 4deliverad an %he Jita and proparatory #¢on done %) e -nb
tnno congldaration, Manerlal dalivered to the <ontravtor 4% Laeatl,,
sneroenan the alte ma/ 4130 B nanen into canallarasion .-

{1y Conyideratien L3 apaciflcally autherised py on
manract: and

) The contracter furnlahes satisfactory avllancae <hat
A4 dequirad title %o such material and that =ho matellal wil' no un
L2 perform thid sontracs,

CTa M making ehene progresy pasMents, snara ahall he ratalne
Loopersent of tha wutimatad amount unti ..nnL TLapiatien
1ineseance of the ~ontract work, iewever, Lf tho u,,t seeing téla
Zinds nnas satlafactory progross was achiaved “Auring any pasicd ¢
Anian 4 progress paymont L3 to ba mada, tha Cantraculing offloer m
ratacrise payment ro be made in full without vaetantlion of
serentage. When thae work (s aubstantially comploco. the Cun'"u A
u!": Jnd‘l retaln an amount that the cantraceing ut!:c nql e,
vdags pretectien of the Gevarnmant And may val oasn ot
Jaanraensy all or a portion &f any agenss amouns \‘uc, AN 2omplas
14 accepranen of each daparaze bul.ding, I,um"c A0Ch, ot
Auvigion of thae cennract, for Whieh thae price 4 vtatad teparataly

@aneract, payment may ve made far the demplated Worn wlens

¢ A percentage.
ALl matarial and worg covared hy prograss paymantd w4
$hdi., at the time 2f paymenn, hacome t"u $eLn pragarny o0,
Joversaent, but this ghall not bae conarpuad 1y«
(i) Relieving nha Zontracssr fr3m %ne0 90ie rasponaiosi
A oali omaterlal and work upen @paieh paymante nave nean made oy
ngraracicen cf oany damaged Wors: or
i) daiving npha right davarhimant n3 ragaita .
sastiiiment cf all a4 she cornme sf ‘
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obtain a refund of, through the Contractor's fault, negligence, or
fallure to follow instructions of the Contracting Officer.

(f) No adjustment shall be made in the contract price under this
clause unless the amount of the adjustment exceeds $100. .

(g) The Contractor shall promptly notify the Contractling Officer
of all matters relating to any Federal excise tax or duty that
reagsonably may be expected to result Lin elther an increase or decrease
{n the contract price and shall take approprlate action as the
Contracting Officer directs,

(h) The Government shall, without liability, furnish evidence
appropriate to establish exemption from any Federal, State, or local
tax when the Contractor requests such evidence and & reasonable hasis
exists to austain the exemption.i

40, PAYMENTS ONDER FIXED~PRICE CONSTRUCTION CONTRACTS

(1984 APR) FAR 5§52.232-5

(a) The Government shall pay the Contractor the contract price
a3 provided in this contract.

(b) The Government shall make progress payments monthly as the
work proceeds, or at more frequent intervals as determined by the
contracting Officer, on estimates approved by the Contracting Offlicer.
1f requested by the Contracting Officer, the Contractor shall furndsh
a breakdown of the total contract price showing the amount Lncluded
sherein for each principal category of the work, in such decall as
requested, to provide a hasis for determining progress payments, In
she preparation of estimates the Contracting Officer may authorize
mnatarial delivered on the site and preparatory work done to be taken
inso consideration. Material delivered to the Contractor at locatlons
ather than the site may also he taken lnto consideration if~-

(1) Consideration is specifically authorized by chis
contract; and

(3) The Contractor furnishes satisfactory evidence that it
nas acquired title to such material and that the material will be used
to perform thig contract.

{¢) In making these progress payments, there shall be retained
Lo percent of the estimated amount until final completion and
acceptance of the contract work, However, Lf the Contracting O0fficer
finds that satiafacrtory progress was achleved during any period for
“nich a progress payment L3 to be made, the Contracting Offlcer may
authorize payment to be made in full without retention of a
percentage. When the work is substantially complete, the Contracting
Officer shall retain an amount that the Contracting Officer considers
adegquate protection of the Government and may release to the
Sontracter all or a portion of any excess amount., Also, on completion
and acceptance of each separate bullding, public work, or other
davision of the contract, for which the price is stated separately in
the concract, payment may be made for the completed work without
retention ¢f a percentage.

(&) All material and work covered by progress payments made
shall, at the time of payment, become the sole property of the
Government, but this shall not be congtrued as--

) (1} Relleving the Contractor from the sole responaibility
for all material and work upen which payments have been made or the
restoratien of any damaged work; or

. (2) Waiving the right of che Government to require the
fulfiiiment cf all of the terms of the centract.

oGt
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(e} The Government ghall, upon request, reimburse the Centractor
for the encire amcunt of premiums paid for performance and payment
ponds (including coinsurance and reinsurance agreements, when
applicable) after furnishing evidence of full payment to the surety.

(f} The Geverament shall pay the amount due the Contractor under
tnis contrase after--

(1) complecion and acceptance of all work;

(2) Presencation of a properly executed voucher; and

13 Presentation of reiease of all claims acainst the
Government arising by vircue of this contract, other than ¢laims, &n
grated amounta, that the Contractor has specifically excepted Ziom the
ape”achn of the release, A release may also be requireug of the
assignee {f the Contractoxr's claim to amounts payable under txi
co...ac’ ha° beern asa gned under the Assignment of Claims Act of ;340
(31 U.5,C, 203 and 41 4,S8.C, 15).4

41, INTEREST (APR 1984) FMR 52,232-17
(a) HNotwithscanding any other clause of this contracs, ali
hat beccme pa"ab e bv the Centracter to the Governament under
(ne" of any ppllca;xc tax credit upder the Internai
] La 1)) shall bear simpie interest from the
.8 poL\ withan 30 days of beccming due, The
":e.eﬁt rate wstabllshed by :h Secratary
Sactlon lz 2f the Centract Dispuzes Acs
which 23 applicabie to che peried in
which the neTomey ¢ As p"'v'ied ln paragraph oo« k
c'ause, ané :
Lied by che
(D

t
rpilcanie for eazn sig-month »
Ls pa‘A.
rilest o. the followindg

[I"r's 2%
R YT N

Government transmit
omont €2 confirm comp!l

L pravides for
Lcn"'arto atating th
3 s a pri¢ing prepesal Sroa neg
agreement ] Lomed ccntrn:c modificasion,
(¢) rest cparge maje under tals
rLer tie ; rescrired n o3L.6L49-2 o‘ the

Reculat . on H VoLAe date of this fontvact,:

Ac . ASSIGHHENT OF CLAIMS (1384 APL) FAR 52.232-23
{a The Jensracvor, uander the Agcianpaent oo
. oRdry dl0eSae LD thereafter red
Lo e pald amaunta
oL thig zoanurzct
1tAan. .nrAudan any Federal
4s9ianment may ncrea::e'
“e ariginas agsslignment o
the preceding santence.,
toautharioed under the As
ameunts payanie under
thap che parsy, eﬁiﬂP' "
Dy,
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asglgnment or reassignment may be made to one party as agent or
trustee for two or more parties participating in the financing of this
contract,

{c) The Contractor shall not furnish or disclose to any assignee
under this contract any clagssified document {including this contract)
or information related to work under this contract until the
contracting Officer authorizes such action in writing.y

43. DISPUTES (19084 APR) FAR §52,233-1

{a) This contract ia subject to the Contract Disputed Act of

(b) Except as provided in the Act, all disputes arising under or
relating to this contract shall be resolved under this clause,

{¢) "Claim," as usgsed in thls clause, means a writcen demand or
written asgerction hy one of the contracting parties seeking, as a
matter of right, the payment of money in a aum certain, the adjustment
or interpretation of contract terms, or other rellef arising under or
relating to this contract. A claim arlaing under a contract, unlike a
claim relating to that contract, 1s a claim that can be resolved under
a contract clause that provides for the rellef gsought by the claimant.

However, a written demand or written assertlion hy the Contractor
seeking the payment of money exceeding $50,000 is not a claim under
the Act until certified as required by subparagraph (d)(2) below. A
voucher, invoice, or other routine request for payment that la not in
dispuce when submitted 43 not a claim under the Act. The submission
may be converted to a claim under the Act, by complying with the
submisglon and certification requirements of this clause, L{f it 1s
dispuced elther as to llability or amount or L3 not acted upon in a
reagonable time.

{d) (L) A claim by the Contractor shall be made in writing and
submitted to the Contracting Officer for a written decision. A claim
by the Government against the Contractor shall be subject to a written
decision by the Contracting Officer,

(2) For Contractor claims exceeding $50,000, =he
contractor shall submit with the claim a certification that--

(1) The claim L3 made in good faith;

(L4) Supporting data are accurate' and complete to
the best of the Contractor s knowledge and
belief; and

(LiL) The amount requested accurately reflects the
contract adjustment for which the Contractor
believea the Government is liahle.

(1) 1f the contractor 4s an 4individual, cthe
certiflcation shall bhe executed hy that
tndividual.

(14) 1f the Contractor 49 not an individual, the
certificacion shail he executed hy--

(A) A senlor company official in charge at
the Contractor's plant or locatioen
involved; or

(B) An officer or general partner of the
Contractor having agverall respon-
3ibility for the conduct of the
Contracter's affairs.

nnnpan
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(e)
officer must, 1f requested in writing by the Contractor, render a
decision within 60 days of the request., For Contractor-certified
claims over $50,000, the Contracting Officer must, within 60 days,
decide the claim or notify the Contractor of the date by which the
decision will be made.

(f) The Contracting Officer's decision shall be final unless the
Contractor appeals or flles a suit as provided in the Act.

(g) The Government shall pay interest on the amount found due
and unpaid from (1) the date the Contracting Officer receives the
claim (properly certified if required), or (2) the date payment
otherwise would be due, Lf that date is later, untll the date of
payment, Simple interest on claims shall be pald at the rate, fixed
by the Secretary of the Treasury as provided in the Act, which is
applicable to the perlod during which the Contracting Offlcer recelves
the claim and then at the rate appllcable for each 6-month perilod ag
fixed by the Treasury Secretary during the pendency of the claim.

(h) The Contractor shall proceed diligently with performance of
this contract, pending f£flnal resolution of any request for rellef,
claim, appeal, or action arising under the contract, and comply with
any decision of the Contracting Officer.s

44. DIFFERING SITE CONDITIONS (1984 APR) FAR 52,216-2

{a) The Contractor shall promptly, and before the conditions are
disturped, give a written notice to the Contracting Officer of (1)
subsurface or latent physical conditions at the sice which differ
macerially from those indicated in this contract, or (2) unknown
physical condltions at the site, of an unusual nature, which differ
materially from those ordinarily encountered and generally recognized
as inherent in work of the character provided for in the contract.

{h) The Contracting O0fficer shall Anvestligate the site
conditions promptly after raeceiving the notice, If the conditions do
macertasly so differ and cause an increase or decrease in the
Contractor's cost of, or the time required for, performing any part of
the work under this contrast, whether or not changed as a result of
the conditions, an equitable adjustment shall be made under this
clause and the contract modiiled In writing accordingly.

(¢} WNo request by the Contractor for an equitable adjuscment to
the concract under this clause shall be allowed, unless the Contractor
has given the written notice regquired; preovided, that the time
prescribed in (a) above for giving written notice may he extended by
the Contracting Offlcer,

1i) No reqguest by the Contractor for an equitable adjustment to
the connrace for differing site condltions shall be allowed L& made
after flpal payment under this contract.:

45. SITBE INVESTIGATION AND CONDITIONS AFFECTING THE WORK

(1984 APR) FAR 52.,236~1

(a) The Ccontractor ac<nowledges that 1t has taken steps
reascnaply necessary to ascertain the nature and locatlon of the work,
and that it has investigated and satisfied Lltself as to the general
and iocal conditions which can affect the work or its cost, including
put not limited to (1) conditions bearing upen transportation,
dispesal, handling, and storage of materials; (2) the availability of
lapor, water, electric power, and roads; (3) uncertalnties of
weather, river gstages, tldes, or similar physical conditlons at the
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site; {4) the conformation and conditlons of the ground; and (5) the
character of equipment and facilitles needed preliminary to and during
work performance. The Contractor also acknowledges that it has
satisfied itself as to the character, quality, and quantity of
surface and subsurface materials or obhstacles to be encountered
insofar as this information Ls reasonably ascertalnable from an
inspection of the site, including all exploratory work done by the
Government, as well as from the drawings and specifications made
part of this contract. Any failure of the Contractor to take the
actions described and acknowledged in this paragraph will not relleve
the Contractor from responeibility for estimating properly the
difficulty and cost of successfully performing the work, or for
proceeding to successfully perform the work without additlional expense
to the Government.

(b) The Government assumes no responsibility for any conclusions
or Interpretations made by the Contractor based on the information
made available by the Government. Nor does the Government assume
responsibllity for any understanding reached or representation made
concerning conditions which can affect the work by any of its officers
or agents hefore the execution of this contract, unless that under-
standing or representation Ls expressly stated in this contract,s

46, MATERIAL AND WORKMANSHIP (APR 1984) FAR 52,236-5

(a) All equipment, material, and articles incorporated into the
work covered by thia contract shall be new and of the most sultable
arade for the purpose intended, unless otherwise specifically provided
in this contract, References in the speclflications to equipment,
material, articles, or patented procegses by trade name, make, or
catalog number, shall be regarded as establishing a standard of
quality and shall not be construed as limiting competition. The
Contractor may, at Lts option, use any equipment, material, article,
or process that, in the judgment of the Contracting Officer, Lls equal
to that named in the speclflcatlicns, unless otherwise specifically
provided In this contrace.

{b} The Contractor shall obtaln the Contracting o0fficer’s
approval of the machinery and mechanical and other equipment to he
Lncorporated into the work, When requesting approval, the Contractor
anall furnish to the Qontracting Officer the name of he manufacturer,
the model number, and other Lnformation concerning the performance,
capacicy, nature, and rating of the machinery and mechanical and
other equipment. When required by this contract or Dby the
Contracting Officer, the Contractor shall also obtain the Contracting
dffLcer's approval of the material or artlcles which the Contractor
centemplates incorporating into che work. When requesting approval,
the Contractor shall provide full Jnformatlon concerning the material
ar arsicles, When directed to do a0, the Contractor shall submit
samples for approval at the Contractor's expense, with all shipping
¢haryes prepald., Machinery, equipment, material, and articles that
1o nat have the required approval gshall be installed or used at the
risk of subsequent rejection,

(¢) All work under this contract shall bhe performed in a
akLirful and workmanlike manner, The Contracting Qfficer may require,
in wWriting, that the Contractor remove from the wark any employee the
Contracting Officer deems incompetent, careless, or otherwlise
objectionable.s
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47. SUPERINTENDENCE BY THE CONTRACTOR (1984 APR) FAR 52,236-6

At all times during performance of this contract and until the
work As completed and accepted, the Contractor shall directly
guperintend the work or assign and have on the work a competent
superintendent who is satisfactory to the Contracting Officer and has
authority to act for the Contractor.i

A8, PEBMITS AND RESPONSIBILITIES (1984 APR) FAR 52,2367

The Contractor shall, without additional expense to the
Government, be responsible for obtalning any necessary licenses and
permits, and for complying with any Federal, State, and municipal
lawg, codes, and regulations applicable to the performance of the
work. The Contractor shall also he responsible for all damages to
persons or property that occur as a result of the Contractor's fault
or negligence, and shall take proper safety and health precautlons to
protect the work, the workers, the publie, and the property of others.
The Contractor shall alsc be responsible for all materials delivered
and work performed until completion and acceptance of the entire work,
except for any completed unit of work which may have been accepted
under the contract.

49, OTHER CONTRACTS (1984 APR) FAR 52.236-8

The Government may undertake or award other contracts for
additional work at or near the site of the work under this contracc,
The Contractor shall fully cooperate with the other contractors and
with Government employees and shall carefully adapt achedullng and
performing the work under thls contract to accommodate the additional
work, heeding any direction that may be provided by the Contracting
officer, The Contractor ahall not commit or permit any actlion that
will interfere with the performance of work by any other contracter or
by Government employees,i

50, PROTBCTION OF EXISTING VEGETATION, STROCTURES, RQUIPMENT,

UTILITIES, AND IMPROVEMENTS (1984 APR) FAR 52.236-9

(a) The Contractor shall preserve and protect all structures,
equipment, and vegetation (such as trees, shrubs, and grass) on or
adjacent to the work site, which are not to pe removed and which do
not unreasonably interfere with the work required under this contrace,
The Contractor shall only remove trees when specifically authorized to
do so0, and shall avold damaging vegetation that will remain ln place,
If any limbs or bhranches of trees are broken during contract
performance, or by the careless cperation of equipment, or by workmen,
the Contractor shall trim those limbs or branches with a clean cut
and paint the cut with a tree~pruning compound as direcced by the
Centracting Officer.

(b) The Contractor shall protect from damage all existing
improvements and utilitdles (1) at or near the work site and (2) on
adjacent property of a third party, the locations of which are made
known to or should be known by the Contractor, The Contractor shall
repalr any damage to those facilitles, including those that are the
property of & third party, resulting from fallure to comply with the
requiremencs of this contract or fallure to exercise reasonahle care
in performing the work, 1f the Contractor fails or refuses to repair
the damage promptly, the Contracting Officer may have the necessary
work perfermed and charge the cost to the Contractor.s
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51. OPERATIONS AND STORAGE AREAS (1984 APR) FPAR 52.236-10-

{a) The Contractor shall confine all operations (including
storage of materials) on Government premises to areas authorized or
approved by the Contracting Officer. The Contractor shall hold and
gsave the Government, ite officers and agents, free and harmless £rom
liability of any nature occasioned by the Contractor's performance,

{b) Temporary bulldings (e.g.,, storage sheds, shops, offices)
and utilities may be erected by the Contractor only with the approval
of the Contracting Officer and shall be built with labor and materials
furnished by the Contractor without expense to the Government. The
temporary bulldings and utilitles shall remain the property of the
Contractor and shall he removed hy the Contractor at Lts expense upon
completion of the work, With the written consent of the Contracting
0ffxci§' the buildings and utilities may be abandoned and need not be
removed,

{¢) The Contractor shall, under regulations prescribed by the
Contracting Officer, use only established roadways, or use temporary
roadways constructed by the Contractor when and as authorized by the
Contracting Officer. When materials are transported in prosecuting
the work, vehic¢les shall not be loaded heyond the loading capacity
recommended by the manufacturer of the vehicle or prescrihed by any
Federal, State, or local law or regulation, W®hen it i3 necessary to
cross curbs or sidewalks, the Contractor shall protect them from
damage, The Contractor shall repalr or pay for the repair of any
damaged curbs, sidewalks, or roads.#

52, USE AND POSSESSION PRIOR TO COMPLETION (1984 APR)

FAR 52,236~-11

{a) The Government shall have the right to take possession of or
use any completed or partially completed part of the work., Before
taking poasession of or using any work, the Contracting Officer shall
furnish the Contractor a list of items of work remaining to¢ he
performed or corrected on those portions of the work that the
Sovernment intends to take pogsession of or use., Haowever, fallure of
the Contracting officer to list any item of work shall not relieve the
contraccor of responalpllity for complying with the terms of the
¢aniract, The Government's possession or use shall not be deemed an
accepetance of any work under the contract.,

(b) While the Government has such posseassion or use, the
Contractor shall be relieved of the responsihility for the loss of or
damage to t..e work resulting from the Government's possession or use,
nctwichatanding cthe terms of the clause in thils contract entitled
"Permits and Responsibillties." 1If prior possession or use hy the
Government delaye the progress of the work or causes additional
expense to the Contractor, an equitable adjustment shall he made in
the contract price or the time of completion, and the contract shall
ne modifled in writing accordingly.s

53, CLEANING UP (1984 APR) FAR 52.236-12

The Contractor shall at all times keep the work area, including
storage areas, free from accumulations of waste materlals. Before
completing the work, the Contractor shall remove from the work and
premises any rubbish, tools, scaffolding, equipment, and materials
that are not the property of the Governmentc., Upon completing the
work, the Contractor shall leave the work area Ln a clean, neat, and
orderly condition satisfactory to the Contracting Cfficer,#
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54, ACCIDENT PREVENTION (ALTERNATE I) (1984 APR) FAR 52.236-13
(a) In performing this contract, the Contractor shall provide

for protecting the lives and health of employees and other persons;
preventing damage to property, materials, supplies, and equipment; and
avoiding work interruptions. For these purposes, the Contractor
shall-~~ , -
(L} Provide approprliate safety harricades, signs, and
aignal lights;

(2) Comply with the standards lssued by the Secretary of
Labor at 29 CFR Part 1926 and 29 CFR Part 1910; and

(3) Ensure that any additional measures the Contracting
Officer determifes to be reasonably necessary for this purpose are
taken, -
(b) If this contract is with any Department of Defense agency or
component, the Contractor shall comply with all pertinent provisicns
of the U.S. Army Corps of Engineers Safety and Health Requirements
Manual, EM 385-1-), dated april 1981,

(¢) The contracter shall maintain an accurate record of exposure
data on all accidents incident to work performed under this contract
resulting in death, traumatic injury, occupational disease, or damage
to property, materials, supplies, or equipment. The Contractor shali
report this data in the manner prescribed by the Contracting Officer.

(d) The contracting Officer shall notify the Contractor of any
noncompliance with these requirements and of the correctlive action
required. This notlce, when delivered to the contractor or the
Contraccor's representative at the site of the work, shall be deepmed
sufficlient notice of the noncempliance and corrective action required.

After receiving the notice, the Contractor shall immediately take
corrective action, If the Contractor fails or refuses to take
corrective action promptly, the Contracting Officer may isaue an order
atopping all or part of the work until satisfactory corrective action
has been taken. The Contractor shall not base any claim or request
for equitable adjustment for additional time or money on any stop
order issued under these circumstances,

{e) The Contractor shall be responsible for its subcontractors'
compliance with this c¢lause.

(£) Before commencing the work, the Contractor shall--

(1) Submit a written proposal for implementing this
clause; and

(2) Meet with representatives of the Contracting Officer
to discuss and develop a mutual undefstanding relative to
administration of the overall safety program.i

55, SCHEDULE FOR CONSTROUCTION CONTRACTS (1984 APR) PAR 52,236-15
(a) The Contractor shall, within five days after the work
commences on the contract or another period of time determined by the
contracting Officer, prepare and submit to the Contracting Officer for
approval three coples of a practicable schedule showing the order in
which the Contractor propeses to perform the work, and the dates on
which the Contractor contemplates starting and completing the several
gallent features of the work (including acquiring materials, plant,
and equipment), The schedule shall be in the form of a progress chart
of suitable ascale to indicate appropriately the percentage of work
scheduled for completion by any given date during the period, 1If the
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Contractor falls to submit a schedule within the time prescrihed, the
Contracting Officer may withhold approval of progress payments until
the Contractor submits the required schedule.

{b) The Contractor shall enter the actual progress on the chart
as directed by the Contracting Officer, and upon doing so shall
immediately deliver three copies of the annotated schedule to the
contracting Offlcer. If, in the opinlon of the Contracting Officer,
the Contractor falla hehind the approved schedule, the Cantractor
shall take steps necessary to lmprove its progress, Aincluding those
that may be required by the Contracting Officer, without additional
cost to the Government., In this circumstance, the Contracting Officer
may require the Contractor to increase the number of shifts, overtime
operations, days of work, and/or the amount of construction plant, and
to submit for approval any supplementary schedule or achedules in
chart form as the Contracting Officer deems necessary to demonstrate
how the approved rate of progress will be regained,

(¢) Fallure of the Contractor to comly with the requirements of
the Contracting Officer under this clause shall be grounds for a
determination by the Contracting Officer that the Contractor s not
prosecuting the work with sufficlent dillgence to ensure completion
within the time apecified in the contract. Upon making this
determination, the Contracting O0fficer may terminate the Contractor's
right to proceed with the work, or any separahle part of it, in
accordance with the default terma of this contract.s

56. SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION (1984 APR)

PAR 52,236~21

(a) The contractor shall keep on the work slte a copy of the
drawlngs and specifications and sghall at all times glve the
Contracelng Officer access thereto., Anything mentloned in the
specifications and not shown on the drawings, or shown on the drawings
and not mentioned in the gpecifications, shall be of like effect as if
shown or mentioned in both. In cagse of difference between drawings
and specifications, the specifications shall govern. In case of
dlgcrepancy 4in the figures, in the drawings, or in the
specificzations, the macter shall be promptly submitted to the
Contractlng Officer, who shall promptly make a determination in
Writing, any adjustment by the Contractor without such a
determination shall be at Llts own risk and expense. The Contracting
Qfflcer ahall furnish from time to time such detailed drawings and
other information as congldered necessary, unless otherwise provided.

(b) Wherever in the specifications or upon the drawings the
words "directed", "required", "ardered", "designated", "prescribed",
2r Words of like Import are used, it shall be understood that the
"direction”, "requirement", "order”, "designation", or "preseripticn",
of the Contracting Officer Ls intended and similarly the words
"approved", "acceptable®, "satisfactory®, ar words of like import
ghall mean "approved hy", or "acceptable to", or ‘Msatigfactory to"
the Contracting Qfficer, unless atherwise expressly stated.

(c) Where "as shown", "as indicated", "as detalled", or words of
almilar lmport are uged, it shall be understood that the reference s
made to the drawings accompanying this contract unlegs gstated
otherwlse. The ward "provided"” as used herein shall be understood to
mean “provide complete in place®, that Ls "furnished and installed®,
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(d) Shop drawings means drawings, submitted to the Sovernment p
the Contractor, subcontractor, any lower tier subcontractor pursuant
to a constxuction contract, showing in detall (1) the proposed
fabrication and assembly of structural elements and (2) the
installation (i.e,, form, fit, and attachment detalls) of materials of
equipment, It includes drawings, diagrams, layouts, schematics,
deseriptive literature, illustrations, schedules, performance and test
data, and similar materials furnished by the Contractor to explain in
detall specific portions of the work required by the contract. The
Government may duplicate, use, and disclose in any manner and for any
purpose shop drawings delivered under this contract.

{e) If this contract requires shop drawings, the Contractor
shall coordinate all such drawings, and review them for accuracy,
completeness, and compliance with contract requirements and shall
indicate its approval thereon as evidence of such coordination and
review, Shop drawings submitted to the Contracting 0fficer without
avidence of the Contractor's approval may be vreturned for
resubmission. The contracting Officer will indicate an approval or
disapproval of the shop drawings and L4f not approved as submitted
shall indicate the Government's reasons therefor., Any work done
before such approval shall be at the Contractor's risk., Approval by
the Contracting Officer shall not relleve the Contractor from
regponsibility for any errcra or omissions In such drawings, nor from
responsibilicy for complying with the requirements of this contract,
except with respect to variatlions described and approved in accordance
with (£) bhelow,

(f) 1f shop drawings show varlations f£from the contract
requirements, the Contractor shall describe such varsatlons in
writing, separate from the drawings, at the time of submission. If
the Contracting Offlcer approves any such varlation, the Contracting
officer shall 1lssue an apprepriate contract modification, except that,
1f the variation is minoxr or does not involve a change in price or in
time of performance, a modification need not be issued.

(g) The Contractor shall submit to the Coutracting Officer for
approval four coples (unless otherwise {ndicated) of all shop drawings
as called for under the various headings of these specificatlons.
Three sgsets (unless otherwise indicated) of all shop drawings, will be
retalned by the Contracting Officer and one set will be returned to
the Contractor.

(h) This clause shall he included 4in all subcontracts at any
tier.i

57. CHANGES (1984 APR) FAR 52,243~4
(a) The Contracting Officer may, at any time, without notice to
the sureties, 4f any, by written order designated or indlcated to he a
change order, make changes in the work within the general scope of the
contract, including changes-~-
(1) In the specifications (including drawings and
designs);

(2) In the method or manner of performance of the work;

(3) In the Government-furnished facilities, eqguipment,
materials, services, or site; or

(4)  Directing acceleratlon in the performance of the work.
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(b} Any other written or oral order (which, ags used in this
paragraph (b), includes direction, instruction, interpretation, or
determination) from the Contractlng Officer that causes a change shall
be treated as a change order undexr this clause; provided, that the
Ccontractor gives the Contracting Officer written notice stating (1)
the ‘date, circumstances, and source of the order and (2) that the
Contractor regards the order as a change order.

{c}) Except as provided in thls clause, no order, statement, or
conduct of the Contracting Offlcer shall be treated as a change under
this clause or entitle the Contractor to an equitable adjustment.

(d) 1f any change under this clause causes an increase oOr
decrease in the Contractor's cost of, or the time required for, the
performance of any part of the work under this contract, whethar or
not changed by any such order, the Contracting Officer shall make an
equitable adjustment and modify the contract in writing. However,
except for a "proposal for adjustment™ (hereafter referred to as
proposal) based on defective specifications, no proposal for any
change under paragraph (h) above shall he allowed for any coats
incurred more than 20 daye before the Contractor gives written notlce
as required, In the case of defective specifications for which the
Government 19 responsible, the equitable adjustment shall include any
increased cost reasonably incurred by the Contractor in attempting to
comply with the defective specifications.

(e} The Contractor must submit any proposal under this clause
within 30 days agfher (L) receipt of a written change order under
paragraph (a) above or (2) the furnlishing of a written notice under
paragraph (b) above, by submitting to the Contracting Officer a

wrltten astatement describing che general nature and amount of the
proposal, unless thils pericd ils estended by the Government. The
stacement of proposal for adjuatment may be included in the notice
under paragraph (h) above,

(£) No proposal by the Contractor for an equitable adjustment
shall pe allowed if asserted after final payment under this contract.s

58, SUBCONTRACTS UNDER FIXED-PRICE CONTRACTS (1984 APR)

FAR 52,244-1

(The fblxawzng clause 1s appllcasle IF this contract I1s lh excess

or §300,000,)

(a) This clause does not apply to firm-fixed-price contracts and
kixed-price contracts with economic price adjustment, However, Lt
does apply to subcontracts resulting from unpriced modifications to
auch contracts.

{b) "Subecontract," as used in this clause, includes but is not
iimlted to purchase arders, and changes and modifications to purchase
orders, The Contractor shall nocify the Contracting 0fflcer
"easonaolv in advance of entering into any subcontract Lf the

cncractor does not have an approved purchasing system and if the

ﬁubcontrac:--

{l) Is to be a cost-reimbursement, time-and-materials, or
labor-hcur contract estimated to exceed $25,000 Lncluding any fee;

(2) I3 proposed to aexceed §100,000; or

(3) Is one of a number of subconcracts with a single
subcontractor, under cthis contract, for the same or related supplies
or services, that 1ln che aggregate are expected to exceed §100,000,

(¢) The advance notificaticn required by paragraph (b) above
shall tncludew~
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A description of the supplies or services to be

(1)
subcontracted;

(2) Identification of the type of subcontract to be used;

(3) Identiflcation of the proposed subpcontractor and an
explanation of why and how the. proposed subcontractor was selected,
including the competition ohtained;

(4) The proposed subcontract price and the Contractor's
cost or price analysis;

( The subcontractor's current, complete, and accurate
cost or pricing data and Certificate of Current Cost or Pricing Data,
1f required by other contract provisions;

6 The gubcontractor's Disclosure Statement or
Certificate relating to Cost Accounting Standards when such data are
required by other provisions of this contract; and

(7) A negotiation memorandum reflecting--

(1) The principal elements of the subcontract

price negotiations;

(11) The most slgnificant conglderations
controlling establishment of 4initlal or
revised prices;

(441) The reason cost or pricing data were or were
not required;

(iv) The extent, if any, to which the Contractor
did not rely on the subcontractor's cost or
pricing data 4in determining the price
objective and in negotiating the final price;

(v) The extent, 4f any, to which it was recognized
in the negotiation that the subcontractor's
coat or pricing data were not accurate,
complete, or current; the action taken by the
contractor and subcontractor; and the effect
of any such defective data on the total price
negotlated;

The reascons for any slgniflcant dlfference
between the Contractor's price objective and
the price negotiated; and

A complete explanation of the lncentive fee or
profit plan when incentives are used. The
explanation shall identify each critical
performance element, management decisions used
to quantify each incentive element, reasons
for the incentives, and a summary of all
trade~off possibilities considered.

{d) The Contractor shall obtalp the Contracting Offlicer's
written consent before placlng any subcontract f£or which advance
notification i3 required under paragraph (b) above. However, the
Contracting Officer may ratify in writing any such subcontract,
Ratification shall constitute the consent of the Contracting Offlcex,

(e) Bven Af the CQontractor's purchasing system has bheen
approved, the Contractor shall obtailn the Contracting Officer's
written consent before placing subcontracts that have been selected
for speclal survelllance and so identified in the Schedule of this
contract,

(f) Unless the consent or approval sepecifically provides
otherwise, neither consent by the Contracting Officer to any
subcontract nor approval of the Contractor's purchasing system shall
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constitute a determination (1) of the acceptabillty of any subcontract ~
terms or conditions, (2) of the acceptability of any subcontract price

or of any amount pald under any subcontract, or (3) to relieve the
contractor of any responsibllity for performing this contract.

(9) No subcontract placed under this contract shall provide for
payment on a cost-plus-a-percentage-of-cost hasis, and any fee payable
under cosgt-relmburgement subcontracks shall not exceed the fee
limitations in subsection 16,30l-4 of the Federal Acquisition
Regulation (FAR).

(h) The Government reserves the right to review the Centractor's
purchasing system as set forth in FAR subpart 44,3.%

59,1 GOVERNME?? gROPERTY (PIXED~PRICE CONTRAQTS) (1984 ArR)
PAR 52,245~
(The following clause tg appllcable when Government Property
having an acgqulisitlon oSt In excess of §50,900 1s furaished to
or acquired by the Contractor.)
(a) Government-furnlshed property.

{l} The Government gshall deliver to the Contractor, for
use in connection with and under the terms of this contract, the
Government-furnished property deacribed 4in the Schedule or
specifications together with any related data dand informatlion that the
Contractor may request and is reasonably required for the intended use
of the property (hereinafter referred to as "Government-furnlahed
property”).,

(2) The delivery or performanve datesa for this contract
are nased upon the expectation that Government-furnished property
gultable for uge (except for property furnished "as~1s") will be
dalivered to the Contractor at the times stated in the Schedule orx, Aif
not so stated, iln sufficlent time tc enable the Contractor to meet the
cantract's delivery or performance dates.

{(3) If Government-furnished property 13 received by the
contractor in a condition not suitable for the intended use, the
concractor shall, upon recelpt of it, notlfy the Contracting offlicer,
decaltling the rfacca, and, as directed by the Contracting Officer and
at Government expense, elther repalr, modify, return, or otherwise
dispose of the property, After completing the directed action and
4pon Wwritcen request of the Contractor, the Contracting Officer shall
m?ke an aquitable adjustment as provided in paragraph (h) of this
clause,

(4) If Government-furnished property is not delivered to
the Contractor by the required time, the Contracting 0fficer shall,
upon the Contractor’'s timely written request, make a determination of
tae delay, Lf any, caused the Contractor and shall make an equitable
adjustmenc in accordance with paragraph (h) of this clauge,

(b) cChanges 1n Gavernment-furnished property.

(L) The Contractling Offlcer may, by wribten notice, (4)
decrease the Governmenc-furnished property provided or to be provided
under this contract, or (Li) substituts other Government-furnished
property for the property to be provided by the Government, or to he
acquired by the Concractor for the Government, under this contract,
The Contractar shall promptly take such action as the Contracting
Ofiicer may direct regarding the remeoval, shipment, or dispesal of
the propercy covered by such noclze.
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(2) Upon the Contractor's written request, the
contracting Officer .shall makes an eqguitable adjustment to the contract
in accordance with paragraph (h) of this clause, if the Government has
agreed in the Schedule to make the property avallable for performing
this contract and there is any--

(1) Decrease or substitution 4in this property
pursuant to subparagraph (b)(1l) above; or

(i) Withdrawal of authority to use this property,
if provided under any other contract or
lease,

(¢) Title 4in Government property,

(1} The Government shall retain title to all
Government~-furnished property.

{2) All Government-furanlshed property and all property
acquired by the Contractor, title to which vests in the Government

under thls paragraph (collectively referred to as "Government
property"), are subject to the provisions of this clause. Title to
Government property shall not be affected by its incorporation into or
attachment to any property not owned by the Government, nor shall
Government property become a fixture or lose its ldentity as personal
property by being attached to any real property.

{3) Title to each item of faclilitlies, special test
equipment, and speclal tooling (other than that subject to a apecial
tooling clause) acquired by the Contractor for the Government under
this contract shall pass to and vest in the Government when its use in
performing this contract commences or when the Government has paid for
it, whichever is earlier, whether or not title previously vested in
the Government,

(4) If this contract containg a provision directing the
Contractor to purchase material for which the Government will
reimburse the Contractor as a direct ftem of cost under this
contract~~

(1) Title to material purchased from a vendor
shall pass to and vest in the Government upon
the vendor's delivery of such material; and

(L1) Title to all other material shall pass to and
vest in the Government upon--

(A) Issuance of the material for use in
contract performance;

(B) Commencement of processing of the
material or its use £{n contract
performance; or

(c) Relmbursement of the cost of the
material by the Government, whichever
oceurs firac,

(d) Use of Government property. The Government property shall
be used only for performing this contract, unless otherwise provided
in this contract or approved hy the Contracting 0fficer,

{e) Property adminlistration.

(1) The Contractor shall bhe responsible and accountable
for all Government property provided under this contract and shall
camply with Federal Acquisition Regulation (FAR) Subpart 45.%r”as in
effect on the date of this contract. VI

‘
’
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(2) The Contractoxr shall establish and maintain a program
for the use, maintenance, repalr, protection, and preservatlon of
Government property in accordance with gound industrial practice and
the applicable provisions of Subpart 45.5 of the FAR,

(3) If damage occura to Government property, the risk of
which has been assumed by the Government under this contract, the
Govexrnment shall replace the items or the Contractor shall make such
repalrs as the Government directs. Hewever, Lf the Contractor canpnt
affect such repairs within the time required, the Contracctor shall
dispose of the property as directed by the Contracting Officer. When
any property for which the Government is responsible s replaced or
repalred, the Contracting Officer shall make an equitable adjustment
in accordance with paragraph (h) of this clause.

{4) The Contractor represents that the contract price does
not include any amount for repalrs or replacement for which the
Government Lls responsible., Repalr or replacement of property for
which the Contractor is responsible shall be accomplished by the
contractor at lts own expense.

(f) Access. The Government and all its designees shall have
access at all reasonable times to the premises in which any Government
property 1s located for the purpose of inspecting the Government
nroperty.

{g) Risk of loss, Unleas otherwise provided {n this contract,
the Contractor assumes the risk of, and shall be responsible for, any
loss or destruction of, or damage to. Government property upon its
delivery to the Contractor or upon passage of title to the Government
ander paragraph (¢) of this clause, However, the Contractor is not
respenaible for reasonable wear and tear to Government property or for
Government property properly consumed in performing this contract,

{h) PEquitable adjustment. When this clause specifies an
equitable adjustment, it shall be made ho any affected contract
provisien in accordance with the procedures of the Changes clause.
When appropriate, the Contracting Officer may initlate an 2quitable
adfustment in favor of the Government. The right to an equltable
adijuscment shall be the Contractor's exclusive remedy. The Gavernment
shail not bhe liable ro suat for breach of contract for--

(L) Any delay in dalivery of Government-furnished
DLoperty:

(2)  Delivery of Government-furnished property 4in a
conditlon not suitable for its lntended use;

(3) A decrease in or substitutlon of Government-furnished
property; or

{4) Fallure to repalr or replace Government property for
«“hich the dovernment 13 responsible.

({) Final accounting and disposition of Government property.
Upon completing this contract, or at such earlier dates as may be
fixed by the Contracting Officer, the Cowcractar shall submit, in a
ferm acceptable to the Contracting Officer, Lnventory schedules
covering all items of Government property (including any resulting
serap) not consumed in performing this contract or delivered to the
Government. The Contractor shall prepare for shipment, deliver £.0.bh.
origin, or dispose of the Government property as may be directed or
authorized by the Contracting Officer. The net proceeds of any such
disposal shall be credited to the contract price or shall be paid to
the Government as the Contracting Officer directs,
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(1) Abandonment and restoration of Contractor's premises, Unlesa
otherwise provided herein, the Government~-

(1) May abandon any Government property in place, at which
time all obligations of the Government regarding such abandoned
property shall cease; and

(2) Has no obligation to restore or rehabllitate the
Contractox's premises under any circumstances (e.g., abandonment,
disposition upon completion of need, or upon contract completion).
However, Af the Government-furnished property (listed in the Schedule
or specifications) is withdrawn or 1s unsuitable for the intended use,
or Lf other Government property is substituted, then the equitable
adjustment under paragraph (h} of this clause may properly include
restoration or rehabilitation costs.

(k) Communicationd. All communications under this clause shall
be in writing.

(1) overssas contracts., If this contract is to be performed
outside the United States of America, its territorles, or possessions,
the words "Government" and "Government-furnished" (wherever they
appear in this clause) shall be construed as "United States
Government" and "United States Government-furnished", respectively.s

59,2 GDVE?NME?E-EURNISHED PROPERTY (SHORT FORM) (1984 AFR)
FAR 2. -
(The followlng clause ls applicable when Government Property
having an acquilsitlon cost of 850,000 or less 1s furnished to or
acqulred by the Contractor.)
(a) - The Government shall deliver to the Contractor, at the time
and locations stated in this contract, the Government-furnished

property described in the Schedule or speciflcations. 1If that
property, sultable for its intended use, i3 not dellvered to the
Contractor, the Contracting Officer shall equitably adjust affected
provisions of this contract in accordance with the Changes clause
when~-

(1) The contractor submits a timely written request for an
equitable adjustment; and
(2) The facts warrant an equitable adjustment.

{b) Title to Government-furnished property shall remain in the
Government, The Contractor shall maintain adequate property control
records in accordance with sound industrial practice and will make
such records available for Government inspection at all reasonable
times, unless the clause at Federal Acquisition Regulation 52,245-1,
Property Records, is included in this contract.

(c) Upon delivery of Government-furnished property to the
Contractor, the Contractor agsumes the risk and responsibility for 4its
loss or damage, except=-

(L)  For reasonable wear and tear;

(2) To the extent property is consumed in performing this
contract; or

(3) As otherwise provided for by the provisions of this
contract.

(&) Upon completing this contract, the Contractor shall follow
the instructions of the Contracting Officer regarding the dispositlon
of all Government-furnished property not consumed in performing this
contract or previously dellvered to the Government, The Contragtor
shall prepare for shipment, deliver f.,0.b., origin, or dispose of the
Government property, as may be directed or authorized by/ the
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contracting 0fficer. The net proceeds of any such disposal shall be
credited to the contract price or shall be pald to the Government as
directed by the Contracting Officer.

(e} If this contract 1s to be performed outside the United
states of America, its terrltories, or possessions, the words
"Government" and "Government-furnished" (wherever they appear in this
clause) shall bhe construed as "United States Government" and "United
states Government-furnished", respectively.k

60. INSPECTION OF CONSTROCTION (1984 APR) FAR 52,246-12

(a) Definition,. "Work" 4includes, but Ls not Jlimited to,
materials, workmanship, and manufacture and fabricaticn of components,

{b) The Contractor shall malntain an adequate inspection sysatem
and perform such inspection as will ensure that the work called fox by
this contract conforms to contract requirements. The Centractor shall
maintaln complete inspection records and make them avallable to the
Government. All work shall be conducted under the general direction
uf the Contracting officer and Lls subject to Government inspectlion and
test at all places and at all reasonable times hefore acceptance to
ensure strict compliance with the terms of the contract,

(¢) Government inspections and tests are for the sole benefit of
tag Gavernament and do not--

{1} Relieve the Contractor of responsibility for providing
adaquate quallty control measures;

(2) Relieve the Contractor of responsibility for damage to
or loss of the material before acceptance;

(3) Constitute or imply acceptance; aor

(4) Affect the continuing rights of the Government after
jcceptance of the completed work under paragraph (i) below.

{d) The presence or absence of a Government inspector does not
raellieve the Contractor from any contract requirement, nor is the
ingpector authorized to change any term or condition of the gpec~
1di¢cation without the Concracting Offlcer's written autporlzation.

(e) The Contractor shall promptly furnish, without additional
:harge, all facllitiea, labor, and material reasonably needed for
serforming such safe and convenient Lnspections and tests as may be
required by che Contracting Officer. The Government may charge to the
Zzneractor any additional cost of Lnspection or test when work is not
2ady at cthe time specified by the Contractor for inspection or test,
or wihen prior rejection makes reinspection or retest necessary, The
Government shall perform all inspections and tests in a manner that
#will not unnecessarily delay the work., Special, £full size, and
performance tescs shall be performed as described in the contract.

1#) The Contractor shall, without charge, replace or correct
40rX found by the Government not to conform to contract
requirements,unless in the public lnterest the Government consents to
accept the work with an appropriate adjuscment in contract price. The
Contractor shall promptly segregate and remove rejected material from
the premises,

{9} If che Contractor does not promptly replace or correct
ejected work, the Government may (L) by contract or otherwise,
epiace or correct the work and charge the cost to the Contractor or
2) terminate for default the Contractor's right to proceed.

(h) If, before acceptance of the entire work, the Government

decides to examine already completed work by removing it or tearing it
out, the Contractor, on request, shall promptly furnish all necessary
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facilities, labor, and material. If the work is found to he defective
or nonconforming in any material respect due to the fault of the
Contractor or its subcontractors, the Contractor shall defray the
expenses of the examination and of satisfactory reconstruction.
Rowever, if the work is found to meet contract requirements, the
Contracting Officer shall make an equitable adjustment for the
additional services involved in the examination and reconstruction,
including, if completlon of the work was therehy delayed, an extanaion
of time,

(L) Unless otherwise specified in the contract, the Government
shall accept, as promptly as practicable after completion anq
inspection, all work required by the contract or that portion of the' .

work the Contracting Officer determines can bhe accepted separately. -

Acceptance shall be final and conclusive except for latent defects,
fraud, gross mistakes amounting to fraud, or the Government's rights
under any warranty or guarantee.j

61. VALUE ENGINEERING ~ CONSTROUCTION (1984 APR) FAR 52.248-3

(The followlng clause 13 appllcable If thls contract ls In excess

of $100,000.)

(a) General. The Contractor is encouraged to develop, prepare,
and submit value engineering change proposals (VECPR's) voluntarily,
The Contractor shall share in any instant contract savings realized
from accepted VECP's, in accordance with paragraph (f) below,

(b) Definitions. "Collateral costs", as used in this clause,
means agency costs of operation, maintenance, logistlc support, or
Government-furnished property.

"Collateral savinga", as used in this clause, means those
measurable net reductions resulting from a VECP in the agency's
overall projected collateral costs, exclusive of acquisition savings,
whether or not the acquisition cost changes.

"Contractor's development and implementation costs", as used
in this clause, means those costs the Contractor incurs on a VECP
specifically in developing, testing, preparing, and submitting the
VECP, as well as those costs the Contractor ilncurs to make the
contractual changes required by Government acceptance of a VEC?,

"Government costs", as used in this clause, means those
agency costs that result directly from developing and implementing the
VECP, such as any net increases in the cost of teating, operations,
maintenance, and logistic support., The term does not include the
normal administrative costs of processing the VECP,

"Instant contract savings", as used in this clause, means
the estimated reduction Lin Contractor cost of performance resulting
from acceptance of the VECP, minus allowable Contractor's development
and ilmplementation costs, including subcontractors’ development and
implementation costs (see paragraph (h) below).

. "value engineering change proposal (VECP)" means a proposal
that-~~

(1) Requires a change to this, the instant contract, to
implement; and

(2) Results in reducing the contract price or estimated
cost without impairing esgentlal functions or characteristics;
provided, that it does not involve & change--

(1) In deliverable end item quantities only: or
(41) Tc the contract type anly.
aNang 4
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(e) VECP preparation. As a minimum, the Contractor shall
inelude 4in each VECP the information described in subparagraphs (1)
through (7) below. If the proposed change 1s affected by
contractually required configuration management or similar procedures,
the instructions 4in those procedures relatiny to formas,
identification, and priority assignment shall govern VECP preparation.
The VECP shall Lnclude the following:

(1) A descripklon of the difference hetween the exlsting
contract requirement and that proposed, the comperative aivantases and
disadvantages of each, a justification when an item’s funotion or
characteristics are helng altered, and the effect of tha change aa the
end item's performance,

{2) A list and analysis of the contracc reguiszments that
must be changed if the VECP ls accepted, includlng any suggested
apecification reviatons,

(3) A sepavate, detalled coat estim-ce for {1) the
affacted portions of che exdsting contract requirement and (iL) the
VECP. The cost reductlon associated wikth tne V%CP shall take into
account the Contractor's allewanle developuent and ilnplementation
costs, including any amount athributable to szubcontracts under
paragraph th; helow.

{4) A descyintisn and estimate of cogts tne Government may
ineur in implementing the VECP, auch as tes: and evaluatlon and
operating and support costs,

(8) A prediction of any effects che preposed change would
aave on collateral costa to the agenny,

{6) A scatement of the time Dby which a contract
mediflcation accepting the VECP must be issued in order to achileve the
magimum cost raductien, noting any effect on the contract completlion
time or delivery schedule.

(7) Identification of any previous submissions of the
VECP, lncluding the dates submitted, the agencies and contract numbers
fnvoived, and previous Government actlang, Lf <nown.

{d) Submission. The Contractor anall submic VECP's to the
asdent EZngineer at the workalte, with a <copy to the Centracting
ficer,

‘e) Government actlon.

(1) The contracting Gfilcer shall notify the Contractor of
the status of the VECP within 15 calendar days afrer the contracting
offilze racelves {t, If additlonal time ls required, the Contracting
Cfflzer shall notlfy the Contractor within the 45-day pericd and
provide the reason for the delay and the expected date of the
dacislon, The Sovernment will process VECP's axpeditiously; however,
L3 shall nort pe liabie feor any delay in action upon a VECP,

t2)  1f the VECP 43 nct accepted, the Contracting Officer
shall nottfy the Contractor in writing, explaining che reasons for
rejecslon, The Contracter may withdraw any VECP, in whole or in part,
at any time before it Ls accepced by the Government, The Contracting
Ciflcer may require than the Centractor provide written notification
refore undersaxing significant expenditures for VECP effort,

(3) Any VECP may he accepted, in whole or A& part, hy the
Contracting Officer's award of a modification to this contract elting
this c¢lause. The Contracting Offlcer may accept the VECR, even
though an agreement on price reduction has not heen reached, by
1s3ulng the Ccneractor a notice to proceed with the change. Until a
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notice to proceed 13 issued or a contract modification applies a VECP
to this contract, the Contractor shall perform in accordance with the
existing contract., The Contracting Officer's decision to accept or
reject all or part of any VECP shall be final and not subject to the
Disputes clause or otherwise subject to litligatlon under the Contract
Disputes Act of 1978 (41 U.S.C, 601-613).
(£) Sharing,
(1) Rates, The Contractor's share of savings 1s determined

by subtracting Government costs from instant contract savings and.,

multiplying the result by (1) 55 percent for fixed-price contracts or
(14) 25 percent for cost-reimbursement contracts, .

use of a VECP on thls contract shall be authorized by a modificatien to
this contract to--
(1) Accept the VECP;
{11) Reduce the contract price or estimated cost by
the amount of instant contract savings; and
(111) Provide the contractor's share of savings hy
adding the amount calculated under subparagraph
(1) above to the contract price or fee,

{g) Collateral savings, If a VECP 19 accepted, the instant
contract amount shall be increased by 20 percent of any projected
collateral savings determined to be realized in a typical year of use
after subtracting any Government ¢osts not previously offset., However,
the Contractor's share of collateral savings shall not exceed (1) the
contract's firm-fixed-price or estimated cost, at the time the VECP is
accepted, or (2) $100,000, whichever is greater, The Contracting
officer shall bhe the sole determiner of the amount of collateral
savings, and that amount shall not be subject to the Disputes clause or
otherwise subject to litigation under 41 U.S.C. 601-613.

{h) Subcontracts. The Contractor shall include an appropriate
value engineering clause in any subcontract of $50,000 or more and may
include one in subcontracts of lesser value. In computing any ad-
justment in this contract's price under paragraph (£f) above, the
Contractor's allowable development and implementation costs shall
include any subcontractor's allowahle development and implementation
costs clearly resulting from a VECP accepted by the Government under
this contract, but shall exclude any value engineering incentlive
payments to a subcontractor, The Contractor may choose any arrangement
for subcontractor value englneering incentive payments; provided,that
these payments shall not reduce the Government's share of the savings
resulting from the VECP.

(L) Data. The Contractor may restrict the Government's right to
use any part of a VECP or the supporting data by marking the following
legend on the affected parts:

"Phese data, furnished under the Value
Engineering~Construction clause of contract
yghall not be dlsclosed outside
the Government or duplicated, used or disclosed,
in whole or in part, for any purpose other than to
evaluate a value engineering change proposal
submitted under the clause, This restriction does
not limit the Government's right to use

00““66

1 AUG 84 51 CONST~INSIDE THE U.3.

X
ol
Y

i

(2) Payment., Payment of any share due the Contractor for @ 7

A




information caontained Ln these data Lf Lt has heen
ohtained or 4s otherwise avallable from the
Contractor or from another source wichout
Limitations."

If a VECP Ls accepted, cthe Contractor hereby grants the Goverament
unlimited rights in the VECP and asupporting data, escegt thaw, with
respect to data qualifying and submitted as limited riehte technlcal
data, the Government shall have the righrs specified {n the contract
modification implementing the VECP and shall appropriately mark the
data. (The terms "unlimited rights" and "limited righss" ace deflned
in Part 27 of the Federal Acquisition Regulation.)#

62, TERMINATION FOR CONVENIENCE OF PTHE GOVERNMENT (PIXED«PRICE)

{SHORT FORM) (1984 APR) FAR 52,249-1

(The following cliuge s appllecadle LF thiz «antract s not ln

excess of $100,000.),

The Contraccing Officer, by wrikten nocice, may terminate this
contract, in whole or in part, when it La in the Government's interest,
1f this contract 4s terminated, che rights, duties, and obligations of
the parties, including compensation to the Contractor, shall he in
accordance with Part 49 of the Pedaeral Acquisition Regulatlion in effect
on the date of this centracc.d

63, TERMINATION FOR CONVENIENCE OF THE GOVHRNMENT (PIXED~PRICE)
(ALTERNATE I) (1984 APR) FAR 52,249-2
(The Following clause 15 agplicable 1f this contract 1s Iln sxcess

of 8100,909.)

(a) The Government may terminace performanca of work under this
contract in whole or, from time to time, Lin part if the Centracting
Officer determines that a termination 48 in the Goverument's ipterestc.
The Contracting Offlcer shall cerminate by dellvering to the Conktractor
a dotice of Termination specifylng the extent of termination and the
effactive date,

(b) After receipt of a Notize of Terminatlica, and except ag
direccad £y the Contractling Offlcar, the Contractor ghall lamediately
nroceed with the following oblizations, regardless of any dalay in
determining or adjusting any amounts due under this clause;

(1) top work as zpeciftaed in the nstice,

{2)  PBlace no further subcontracts or ordera (referved to as
subcontracts i{n thls clause) for materials, services, or facllitles,
except as neceasary to complete the contlaued portion of the contract,

13} Tarminace all subcontracts tc the extent they ralate to
the work tezminated.

f4) Aasign cto che Government, as directed by cthe
Ceneraceing Odsicer, all righe, ticle, and {ncerest of che Contracter
dnder che subcontracts terminated, in which case tie Goverament szhall
nave the right to sectls ¢r to pay any termihaclon settlement proposal

riging ouc of those terminations.

(§) With approval or ratificacion te the extent required by

the Contracting Ofdficer, settle all outstanding liabslities and

rerminacacn sectlement proposals arising from the termination of
suhcentracts; the approval or ratificacion will be final for purposes
cd this clause,
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(6) A8 directed by the Contracting Officer transfer title
and deliver to the Government (1) the fabricated or unfabricated
parts, work in process, completed work, supplies, and other material
produced or acquired for the work terminated, and (4i) the completed
or partially completed plans, drawings, 4information, and other
property that, Af the contract had been completed, would be required to
be furnished to the Government,

(7) Complete performance of the work not terminated.

(8) Take any actlon that may be necessary, or that the
Contracting officer may direct, for the protection and preservation of
the property related to this contract that 1a in the possession of thed)
cantractor and in which the Government has or may acquire an interest., 4?

(9) Use Lts best efforts to sell, as directed or authorized4q¢
by the Contracting Officer, any property of the types referred to in ¢
subparagraph (6} above; provided, however, that the Contractor (&) is
not required to extend credit to any purchaser and (ii) may acquire the
property under the conditlons prescribed by, and at prices approved
by, the Contracting Offlcer, The proceeds of any transfer or
disposition will be applied to reduce any payments to he made by the
Government under this contract, credited to the price or cost c¢f the
work, or pald in any other manner directed by the Contracting officer,

(¢) After expiration of the plant clearance period as defined in
Subpart 45.6 of the Federal Acqudsition Regulation, the Contractor may
submit to the Contracting Officer a list, certified as to quantity and
quality, of termination inventory not previously disposed of, excluding
icems authorized for disposition by the Contracting officer. The
contractor may request the Government to remove those Ltems or enter
into an agreement for thelr storage. Within 15 days, the Government
will accept title to those iktems and remove them or enter into a
storage agreement, The Contracting Officer may verify the list upon
removal of the items, or if stored, within 45 days from submission of
the 1list, and shall correct the list, as necegsary, before f£inal
sectlement,

{d) After termination, the Contractor shall submit a £inal
termination settlement propesal to the Contracting Officer in the forn
and with the certification prescribed by the Contracting Officer. The
Contractor shall submit the proposal promptly, but no later than 1 year
from the effective date of termination, unless extended in wricing hy
the Contracting Officer upon written request of the Contractor within
this l~year period, However, 1f the Contracting Officer determines
that the facts justify Lt, a termination settlement proposal may be
received and acted on after L year or any extension. If the Contractor
falls to submit the proposal within the time allowed, the Contracting
O0fficer may determine, on the basis of information available, the
amouat, Lf any, due the Contractor because of the terminaticn and shall
pay the amount determined.

(e) Subject to paragraph (d) above, the Contractor and the
Contracting Officer may agree upon the whole or any part of the amount
to he paid hecause of the termination, The amount may include a
reasonable allowance for profit on work done. However, the agreed
amount, whether under this paragraph (e) or paragraph (f) below,
exclusive of costs shown in aubparagraph (f)(3) helow, may not exceed
the total contract price as reduced by (a) the amount of payments
previously made and (2) the contract price of work not terminated. The
contract shall be amended, and the Contractor paid the agreed amount.
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paragraph {£) below shall not limit, restrict, or affect the amount /‘\
that may be agreed upon to be pald under this paragraph.

(f) If the Contractor and the Contracting Offlcer fall to adree
on the whole amount to be pald the Contractor because of the
termination of work, the Contracting Officer shall pay the Contractor
the amounts determined as follows, but without duplication of any
amounts agreed upon under paragraph (&) above:

(1) For contract work performed before the effective d-h:
of termination, the total (without duplication of any items) of-=
1) The cost of this work;

(i) The cost of settling and paylng termination
~ settlement proposals under hterminaved su-
hcontracts that are properly chargeable to the
terminated portlon of the contract 1f not

included in subdivision (&) akove; and
A sum, as profit on (L) ahove, determined by
the Caontracting Qfficer under 45,202 of the
Federal Acquisition Regulation, in effect on
the date of thia contract, te he falr and
reasonable; however, 1f it appears that the
contractor wonld have sustained a loss on the
entire contract had it been completed, the
Contracting Officer shall allow no profit under
this subdivision (iii) and shall reduce the
gettlement to reflect the indicated rate of

loss.,
(2) The reasonable costs of settlement of the werk te-
rminated, including--

(1) Accounting, legal, clerical, and other expenses
reasonably necessary for the preparation of
cermination settlement proposals and suppert=-
ing data;

(14) The termination and setclement of subcontracts
{excluding the amounts of such setclementa);
and

(L44) Sterage, tranaportation, and other costs
incurred, reasenably necessary dor the
preservation, protection, or disposition of the
termination laventary.

(g) Except for normal spoilage, and except to the extent that the
Government aexpraessly assumed the visk of loss, the Contracting Officer
shall exclude from the amounts payable to the Contractor under
paragraph (f) ahove, the falr value, as determined by the Contracting
9fficer, of property that 13 destroyed, lost, stolen, or damaged 30 as
t0 become undeliverable to the Government or co a buyer.

(h) The coat principles and procedures of Part 31 of the Federal
Aequisiclon Regulation, in effect on the date of this contragt, shall
govern all costs claimed, agreed to, or determined under this clause.

{4) The Contractor shall have the right of appeal, under the
Dlsputes clause, from any decermination made by the Contracting Qfficer
under paragraph (d), (£f), or (k), except that Lf the Concractor failed
t2 submit the termination setclement propesal within the time provided
in paragraph (d) or (k), and falled to request a time extension, thera
is no right of appeal. If the Contracting Officer has made a deter-
mination of the amount due under paragraph (d), (£), or (k), the
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¢overnment shall pay the Contraetor (1) the amount determined by the
contracting Officer 1f there s no right of appeal or if no timely
appeal has been taken, or (2} the amount finally determined on an
appeal.
{4) In arriving at the amount due the Contractor under this
ciause , there shall be deducted--
(1) All unliquidated advance or other payments to the
contracter under the terminated portion of this contract;
(2) Any claim whieh the Government has against the
Centracter under this contract; and
(3) The agreed price for, or the proceeds of sale of,
materiass, supplies, or other things acquired by the Contractor or sold
under the provisions of this clause and not recoverad by or credited d%y
the Gevernment, P ka
i) If the terminatien is partial, the Contraztor may file ‘M,
with the Contracting 2ffi-er for an equitakle adjustment of Y
rice(s) of the continued porticn of she contract., The Contracting
r shall make any equitakie adjusiment agreed upon. Any proposal
Contractor for an equitable adivugimens under this clause shall
Jested witnin 90 days from the effective date of termination
seoenvandad An writing by the Contraording offiver.
1y 0l Tne Geverimens may, 2nder che terms and cenditions it
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this event, the Government may take over the work and complete it by ~
contract or otherwise, and may take possession of and use any
materials, appllances, and plant on the work site necessary for
completing the work. The Contraccor and its sureties shall be liable

for any damage to the Government resulting from the Contractor's
refusal or fallure to complete the work within the specified time,
whether or not the Contractor's right to proceed with the work is
terminated. This liabllity includes any increased costs incurred -y

the Government in completing the work.

{b) The Contractor's right to proceed shall not be terminated nor
the contractor charged with damages under this clause, if--

The delay in completing the work arises from unfor-
seeable causes beyond the control and without the fault or negligence
of the Contractor, Examples of such causes include (1) acts of God or
of the public enemy, (Li) acts of the Government in either its
soverelgn or contractual capacity, (iil) acts of another Contractor in
the performance of a contract with the Government, (iv) fires, (v)
floods, (vi) epidemics, (vil) quarantine restrictions, (viil) strikes,
(4%) freight embargoes, () unusually severe weather, or (x1) delays of
subecontractors or suppllers at any tier arising from unforseeable
causes heyond the control and without the fault or negligence of hoth
the Contractor and the subcontractors or suppllers; and

(2) The Contractoer, within 10 days from the beginning of
any delay (unless extended by the Contracting Officer), notifles the
Contracting Officer in writing of the causes of delay. The Contracting
officer shall ascertaln the facts and the extent of delay, If, in the
judgment of the Contracting Officer, the findings of fact warrant such
action, the time for completing the work ghall be extended, The
findings of the Contracting Officer shall be £inal and conclusive on
the parties, hut subject to appeal under the Disputes clause,

(¢) If, after termination of the Contractor's right to proseed,
it is determined that the Contractor was not in default, or that the
delay was excusable, the rights and obligations of the parties will be
the same as L1f the termination had been issued for the convenlence of
the Government,

{d) The rights and remedies of the Government in this clause are
‘n addition to any other rightsa and remedies provided by law or under
tals contract.d

65, AUTHORIZRD DEVIATIONS IN CLAUSES (1984 APR) FAR 52.252-6

{a) The use in thlg sollicitation or contract of any Federal
Acquisition Regulation (48 CFR Chapter 1) clause with an authorized
deviation is indicated by the addition of "(DEVIATION)" after the date
of the clause.s

66. COMPOSITION OF CONTRACTOR (JAN 1965) FAR SUPP 52.236~7000

2% the Concractor hareunder ls comprised of more than one legal
encicy, each such entity shall be jointly and severally llable
hereunder.s

67, MODIFICATION OF PROPOSALS ~ PRICE BREAKDOWN (APR 1968)

FAR SUPP 52,236-7001

The Contractor, in connection with any propesal he makes for a
contract medificacion, shall furnish a price breakdown, itemized as
required by the Contracting Qfficer. Unlesas otherwise directed, the
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breakdown shall be in sufficient detail to permit an analysis of all
material, labor, equipment, subcontract, and overhead costs, as well as
profit, and shall cover all work invelved in the modification, whether
guch work was deleted, added or changed. Any amount c¢laimed for
subcontracts shall be supported by a similar price hreakdown, In
addition, if the proposal includes a time extension, a justification
therefore shall also be furnished, fThe proposal, together with the
price breakdewn and time extenslon justification, shall he furnlshedqey
the date spacified by the Contracting Officer. ¢ ﬁ;dk
‘1

%,
68, CERTIFICATION OF REQURESTS FOR ADJUSTMENT OR RELIEF EXCREDING Q? ¢
$100,000 (FEB 198Q) FAR SUPP 52,233~7000

(The followlng clause 19 appllcable IF thls contract 1s expected

to exceed $100,000 and the procurement lastrument idsncificaclon

pumber 1a prefiyxed by éhe latters "0ACA, ")

(a) Any concract c¢laim, requesat for equitable adjustment te
contract terms, request ior rellef under Puhlic Law 85-804, or other
similar request exceeding $100,000 shall bhear, at the time of
submission, the following certification given hy a senior company

£44csal 4in charge at the piant or location involved:

i carcify chat che claim 48 made &n good faith, that
the supporting datza are aceurate and complete to the
heat of m» knowledsze and belief; and that the amount
requested acourately resiects the contract adjustment
for whler the Conwragtor heileves the Government 1ia
1iable.

iftdscial's Name)

(Titia)

requires full disclosure
elevant fa ] 1ng data.
: agraph (a) does not apply

outine ceusraat payments; for example,
sunniies anh? gervices, routine vouchers
caneracs, and progressg pavment lnvolices;

adfustmen:ss uader  lpcentive provisions of
atigns whev: ¢ cnawm sercification for the
a3 been supnisvad wrier to the inception of &
rarsniloasion, us.ng the language prescribed

cs put glzned by & senlor company official in
cecasicn invoived, wili be deemed to comply wWith
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69, EMVIRONMENTAL LITIGATION (1974 NOV OCE)

{a) If the performance of all or any part of the work 13 suspended
delayed, or interrupted due to an order of a court of competent juriadic
tlon aa a reault of enviromental litigavlon, aa definad belaw, the
Contraocting Officer, at the request of the Contractar, shail determine
whether the order L5 due in any part to the acts or calsaions of the
Contractor or A Sudcontractor at any ther nob required by the terms of
this contract, If it ta determinad that bthe order 13 not due in any part
to acts or omiasions of the Contractor ar a Subcontractor at any tier other
than as required by the terms of this contract, such suspensaion, delay,
or finterruption shall be consldered a3 L ordered by the Contranting
Officer in the adalniatration of thias contract under the terma of the
nSuspension of Work" clause of this contract. The period of such suspen-
slon, delay or interruption shall be considered unreasonable, and an
adjustment ashall be made for any increase Ln the coat of perform.nce of
this contract (excluding profit) as provided in that clause, subject to
all the provisivns thereof.

(b) The term "environmental litlgatlon®, as usad hereln, means a
lawsuit alleging that the work will have an adverse effect on the environa-
ment or that the Government has not duly conatdared, elther substantively
or procedurally, the effsct of the work on the enviromment.
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CERTIFICATION AND REFRESENTATIONS

The bidder (offeror) makes the following certification and representations as
a part of the bid, shall check the appropriate boxes on attached "Solict-
tat{on Form” (SF) pages, and submit with Standard Form 1442,

1. SMALL BUSINESS CONCERN REPRESENTATION (APRIL 1984). The offeror
represents and certifies as part of its offer that {t [ ] 4s [ ] 4s not a
small business concern and that [ ] all [ ] not all supplies to be furnished
will be manufactured or produced by a smwall business concern {n the United
States, its possessions, or Puerto Rico., "Small business concern,” as used
in this provision, means a concern, including ite affiliates, that 1s inde-
pendently owned and operated, not dominant in the fleld of operatlon in which
1t 18 bidding on Government contracts, and qualified as a small business
under the size standards in this solicitation. (FAR 52.219-1.)

2,  SMALL DISADVANTAGED BUSINESS CONCERN REPRESENTATION (APRIL 1984).

2,1  REPRESENTATION. The offeror represents that it [ } 45 [ ) 4s .
not a small disadvantaged business concern.

2.2 DEFINITIONS.

"Asian~Indian American," as used In this provision, means a
United States citizen whose origins are fn India, Pakistan, or Bangladesh.

“Asian~Pacific American,” as used in this provision, means a
United States citizen whose origine are 4n Japan, China, the Philipplnes,
Vietnam, Korea, Samoa, Guam, the .S, Trust Territory of the Pacific Islands,
the Northern Mariana Islands, Lnos, Cambodia, or Taiwan.

"Native Amerlcans,” as used in thls provision, means American
Indians, Egkimos, Aleuts, and native Hawallans.

"Small business concerns,” as used in this provision, means a
concern, including 1ts affiliates, that 1s independently owned and operated,
not dominant in the field of operation in which it is bidding on Government
contracts, and qualified as e small business under the criteria and size

standards in 13 CFR 121,

“Small dieadvantaged business concern,” as used in this
provision, means a small business concern that (1) 1s at least 51 percent
owned by one or more individuala who are both socially and economically
dfsadvantaged, or a publfcly~owned business having at least 51 percent of its
gtock owned by one or mere soclally and economically disadvantaged {ndfivi-
duals, and (2) has its management and daily business controlled by one or

more such individusls.




CERTIFICATION AND REPRESENTATIONS

2.3 QUALIFIED GROUPS. The offeror ghall presume that socially
and econonically disadvantaged individuale include Black Americans, Hispanic
Americans, Native Americans, Aslan-Pacific Americans, Asian~Indian Americans,
and other individuals found to be qualified by the SBA under 13 CFR 124.1.
(FAR 52.219-24)

3. CONTINGENT FEE REPRESENTATION AND AGREEMENT (APRIL 1984).

3.1  REPRESENTATION. The of feror represeats that, except for full-
time hona fide employees working solely for the offevor, the offexor ==

(1) [ ] has [ ] has not employed or retained any person or
company to solicit or obtain this contract; and

(2) [ ) has [} has not paid or agreed o pay to any person
or company employed or retained to solicit or obtain this contract any
commission, percentage, brokerage, or other fee contingent upon or resulting
from the award of this contract.

3.2 ACREEMENT.  The offeror agrees to provide dnformation
relating to the above Representatlion as requested by the Contracting Officer
and, when subparagraph 3.1(1) or 3.1(2) 48 answered affirmatively, to
promptly submit to the Contracting Officer =~

(1) A completed Standard Form 119, Statement of Contingent
or Other Fees, (SF 119); or

(2) A slgned ctatement indicating that the SF 119 was
previously submitted to the same contracting office, including the date and
applicable solfcitation or contract number, and representing that the prior
SP 119 applies to this offer or quotation. (FAR 52.203-4.)

4. TYPE OF BUSINESS ORCANIZATION -~ FORMAL ADVERTISING (APRIL 1984).
The bldder, by checking the applicable box, represente that it operates as
[ ] a corporation incorporated under the laws of the State of v [ ]ean
lodividual, [ ] a partnership, [ ) & nonprofit organization, or [ J a Joint
venture. (FAR 52.214-2.)

5,  CERTIFICATE OF INDEPENDENT PRICE DETERMINATION (APRIL 1984).

5.1 The offeror certifies that ~-

(1) The prices in this offer have been arrived at lndepend-
ently, without, for the purpose of restricting competition, any consultation,
communication, or agreement with any other offeror or competitor relating ko
(1) those prices, (1) the {ntention to eubmit an offer, or (iii) the methods
or factors used to calculate the prices offered;
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CEXTYFICATION AMD REPRESENTATIORS

(2) the prices in this offer have not been and will not be
knowingly disclosed hy the offeror, directly or indirectly, to any other
of feror or competitor before bid opening (in the case of a formally
advertised wollcitation) or contraet award (in the case of a negotlated
aolicitation) unless otherwise required by law; and

(3) no attempt has been made or will be made by the offeror
to 4induce any other concern to submit or not to submit an offer for the
purpose of restricting competition.

5.2 Each signature on the offer 1s considered to be a certifica~
tion by the signatory that the signatory ==

(1) 1s the person in the offeror’'s organization responaible
for determining the prices heing offered in this bid or proposal, and that
the signatory has not participated and will not participate 4n any action
contrary to subparagraphs 5.1(1) through 5.1(3) above; or

(2)(1) has been authorized, in writing, to act as agent for
the following principals in certifying that those principals have not parti-
eipated, and will not participate in any actlon contrary to eubparagraphs
5,1(1) through 5.1(3) above

[insert full name of
person(s) 1n the offeror's organization responsible for determining the
prices offered in this bid or proposal, and the title of his or her position
in the offeror's organization);

(11) as an authorized agent, does certify that the
prineipals named 1in subdiviston 5.2(2)(1) above have not participated, and
will not participate, 4n any action contrary to subparagraphs 5.1(1) through
5.1(3) above; and

(141) as an agent, has not personally participated, and
will not participate, in any action contrary to subparagraphs 5.1(1) through
5.1(3) above.

5.3 If the offeror deletes or modifles subparagraph 5.1(2) above,
the offeror must furnish with 1ts offer a signed statement setting forth in
detail the circumstances of the disclosure. (FAR 52.203~2.)

6.  PARENT COMPANY AND IDENTIFYING DATA (APRIL 1984).

6,1 A "parent" company, for the purpose of this provision, is one
that owns or controls the activities and basic business policies of the
bidder. To own the bidding company means that the parent company must own
more than 50 percent of the voting rights in that company. A company may
control a bidder as a parent even though not meeting the requirement for such
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CERTIFICATION AND REPRESENTATIONS

ownership if the parent company 4ie able to formulate, determine, or veto
basic policy decisions of the offeror through the use of dominant minority
voting rights, use of proxy voting, or otherwise.

6.2 The bidder [ ] 48, [ ] 48 not (check applicable bom) owned or
controlled by a parent company.

6.3 If the bidder checked "ia" in paragraph 6.2 above, it shall
provide the following information:

Name and Main Of fice Address
of Parxent Company (Include Parent Company's Employer's
Z2ip Code) Tdentification Numbex

6.4 1If cthe bidder checked "{s not" 4in paragraph 6.2 above, 1t
shall insert its own Employer's Identification Number on the following line:
0 (FAR 52.214"8.)

7. CERTXFICATION OF NONSEGREGATED FACILITIES (APRIL 1984).

7.1 "Segregated facilities," as used fn this provision, means any
waiting rooms, work areas, restrooms and washrooms, restaurants and other
cating areas, time clocks, locker rooms, and other storage or dressing areas,
parking lots, drinking fountains, recreatfon or entertainment areas, Crans=
portation, and housing facilities provided for employees that are segregated
by explicit directive or are in fact segregated on the basis of race, color,
religlon, or national origin because of habit, local cuatom, or otherwise.

7.2 By the submission of this offer, the offeror certifies that
it doss not and will not maintain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not
permit its employees to perform their servicea at any location under it3
control where segregated facilitles are maintalned. The offeror agrees that

a breach of this certification is a violation of the Equal Opportunity clause
in the contract.
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CERTIFICATION AND RRPRESFNTATIONS

7.3 The offeror further agrees that (except where it has obtained
identical certifications from proposed subcontractors for sepecific time
periods) 1t will ==

(1) obtain identical certifications from proposed subcon-
tractors before the award of subcontracts under which the subcontractor will
be subject to the Bqual Qpportunity clause;

(2) retain the certifications in the files; and

(3) forward the following notice to the proposed subcon-
tractors (except if the proposed subcontractors have submitted ddentical
certifications for specific time periods):

NOTICR TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS OF
RONSBGREGATED FACILITIES.

A Certification of Nonsegregated Facilities must be submitted before the
award of a subcontract under which the subcontractor will be subject to the
Equal Opportunity clause. The certification may be sutmitted either for each
subcontract or for all subcontracts during & perlod (f.e., quarterly, semi-
annually, or annually).

WOTE: The penalty for making false statements In offers is prescribed in 18
U.S.C. 1001. (FAR 52-222"21.)

B, CLEAN_AIR AND WATER CERTIFICATION (APRIL 1984), The offeror certi-
f1e6 that:

8.1 Any facility to be ueed 4in the performance of this proposed
contract [ ) 4s [ ] 1s not listed on the Environmental Protection Agency List
of Violating Facilitles;

8.2 The offeror will immediately notify the Contracting Officer,
before award, of the receipt of any communication from the Administrator, or
a designee, of the Environmental Protection Agency, 4ndicating that any
facility that the offeror proposes to use for the performance of the contract
i under conideration ro be listed on the EPA List of Violating Facilities;
and

8.3 The offeror will include a certification substantially the
same as this certification, 4ncluding this paragraph 8.3, in every nonexempt
gubcontract. (FAR 52.223~1,)

9.  AFFILIATED BIDDERS (APRIL 1984).

9.1 Business concerns are affiliates of each other when, elther
directly or indirectly, (1) one concern controls or has the power to control
the other, or (2) a third party controls or has the power to control both.

SF-7 ey 80




CERTLFICATION AND REFRESENTATIONS

9.2 Bach bidder shall submit with its bid an affidavit stating
that 1t has no affiliates, or containing the following information:

(1) The names and addreeses of all affiliates of the bidder.

(2) The names and addresses of all perasons and concerns
exercising control or ownership of the bidder and any or all of 4ts
affiliates, and whether they exercise such control or ownership as common
of ficers, directors, stockholders holding controlling interest, or otherwise.
(FAR 52.214-17.)

10, WOMEN-OWNED SMALL BUSINESS REPRESENTATION (APRIL 1984).

10.1 REPRESENTATION. The offeror represents that 4t { } 48 [ } 4s
not a women-owned small business concern,

10,2 DEFINITIONS.

"Small business concern,” as used in this provision, means a
concern, including its affiliates, that fs independently owned and operated,
not dominant in the field of operation in which it is bidding on Goverament
contracts, and qualiffed as a small business under the criteria and size
atandards in 13 CFR 121.

"Women~owned ," as used 1in this provision, means a gsmall
business that {s at least 51 percent owned by a woman or women who are U.S.
citizens and who also control and operate the business. (PAR 52,219-3.)

11, DATA UNIVERSAL NUMBERING SYSTEM (DUNS) NUMBER REPORTING (DEC 1960).

In the block with its name and address, the offeror should eupply the Data
Universal Numbering System (DUNS) Number applicable to that name and address.
The DUNS Number should be preceded by “DUNS:." If the Offeror does not have
a DUNS Number, it may obtain one from any DUN and Bradastreet branch office.
No offeror ghould delay the submission of its offer pending receipt of its
DUNS Number, (FAR 52,204~7004.)

12, PREVIOUS _CONTRACTS _AND COMPLIANCE REPORTS (APRIL 1984). The
offeror represents that:

12.1 It [ } has | )} has not partlcipated in a previous contract or
subcontract subject either to the Equal Opportunity clause of this solicita-
tion, the clause originally contained in Section 310 of ¥xecutive Order No.
10925, or the clause contained in Section 201 of Executive Order No. 11114,

122 It [) has [ ] has not, filed all required compliance
reports.

12,3 Representations 4ndicating eubmission of required compliance
reports, aigned by proposed aubcontractors, will be obtalned before subcon-
tract awards. (FAR 52,222-22,)
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Serial No, DACWA5-85-B-0001

SEBQACCINENTS

SPECIFICATIONS FOR
EXTENSION OF MUNICIPAL WATER SUPPLY LINE
MATTHEWS ELECTROPLATING SUPERFUND SITE,

ROANOKE COUNTY, VIRGINIA

IABLE OF CONTENTS

SPECIAL CLAUSES

WARRANTY OF CONSTRUCTION
ENVIRONMENT PROTECTION
SPECIAL SAFETY REQUIREMENTS

CLERRING AND GRUBBING

EXCAVATION, FILLING AND BACKFILI.ING FOR BUILDINGS
EXCAVATION, TRENCHING AND BACKFTLLING FOR WATER
LINES

WATER LINE

STABILIZED AGGREGATE BASE COURSE

BITUMINOUS INTERMEDIATE AND SURFACE COURSES (CENTRAL
PLANT HOT MIX)

BITUMINOUS TACK COAT

BITUMINOUS PRIME COAT

PRECAST CONCRETE WHEEL STOPS

SEEDING AND SODDING

WATER STORAGE TANK

CONCRETE ’

MASONRY

RIVISION & ~ THIS DIVISION NOT USED

63
6n

73
7B
7

ROUGH CARPENTRY
FINISH CARPENTRY

ROOFING, STRIP SHINGLES
SHEET METALWORK
CALKING AND SEALANTS
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]

9A
9B

. AD_HWINDOWE
STEEL DOOR AND FRAME
BUILDERS! HARDWARE

GYPSUM WALLBOARD (DRYWALL)
PAINTING
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10a
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16D
16E

CENTRIFUGAL WATER PUMPS

AIR HANDLING AND DISTRIBUTION EQUIPMENT
SPACE TEMPERATURE CONTROL SYSTEMS
ELECTRICAL WORKR
ELECTRIC SPACE HEATING EQUIPMENT
CATHODIC PROTECTION
CATHODIC PROTECTION SYSTEM (IMPRESSED CURRENT)
CATHODIC FROTECTION SYSTEM (STEEL WATER TANKS)
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4ERQ .ACCIDENTS

SECTION 1A
SPECIAL CLAVSES

INDEX

Commencement, Prosecution 13, Contractor Quality
and Completion of Work Control {CQC)
Liquidated Damages 14. Performance of Work

Contract Drawings and by Contractor
Specifications 15. Nondomestic Construction

Submittals Materials

Physical Data 16. Controlled Materials Data
Payment for Materials Preference for Domestic
Delivered Off-Site Specialty Metals (1980)

Availability of Utility Daily Work Schedules
Services 1 Equipment Ownership

Utility Service and Operating
Interruptions Expense Schedule

Layout of Work As-Built Drawings

Time Extensions Sign

Insurance Required On Site and Off Site
Identification of Accommodations for
Employees Governemnt Inspectors

Attachments:

Project Sign Std. Details

Submittal Register

Submittal Form

Construction Quality Daily Report Form

1., COMMENCEMENT, PROSECUTTON, AND COMPLETION OF WORK. The Con-

tractor shall commence work under this contract within ten (10)
calendar days after the date of receipt by him of notice to pro-
ceed, prosecute sald work diligently, and complete the entire
work (except seeding) ready for use not later than 270 calendar
days after receipt of Notice to Proceed, The time stated for
completion shall include f£inal cleanup of the premises.

2, LIQUIDATED DAMAGES. 1In case of failure on the part of the

Contractor to complete the work within the time fixed in the con-
tract or any extensions thereof, the Contractor shall pay to the
Government as liguidated damages, pursuant to the General Provi-
sions paragraph entitled "Termination for Default - Time Exten-
sions," the sum of $150 for each day of delay.

2.1 EXCEPTIQN T0 COMPLETION _AND LIOUIDATED DAMAGES
SCHEDULES, In case the Contracting Officer determines that seed-
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ing, sodding, and/or planting and/or the specified maintenance
thereof is not feasible during the construction period, such work
will be excepted from the completion schedule and liquidated dam-~
ages schedule and shall be accomplished during the first seeding,
sodding, and/or planting period and the specified maintenance
period following the completion date.

3., CONTRACT DRAWINGS AND ESPECIFICATIONS.

3.1, SETS_FURNISHED, Ten (10) sets of contract drawings (3
gets of full size and 7 sets of half-~size) and specifications
(except applicable publications incorporated into the Technical
Provisions by reference) will be furnished the Contractor without
charge. Additional sets will be furnished on request at the cost
of reproduction. The work shall conform to the contract draw-
ings, set out in the drawing index, all of which form a part of
these specifications, The work shall also conform to the stan-
dard details bound or referenced herein.

3.2 NOTIFICATION OF DISCREPANCIES. The Contractor shall
check all drawings furnished him immediately upon their receipt
and shall promptly notify the Contracting Officer of any discrep-
ancies. Dimensions marked on drawings shall be followed in lieu
of scale measurements. BEnlarged plans and details shall govern
where the same work is shown at smaller scales. The Contractor
shall compare all drawings and verify the figures before laying
out the work and shall be responsible for any errors which might
have been avoided thereby,

4, QUBMITTALS.

4.1 SUBMITTAL. RREGISTER., (ENG Form 4288,) Within 10 days
after receipt of Notice to Proceed, the Contractor shall complete
and submit to the Contracting Officer, for approval, six copies
of the attached ENG Form 4268 SUBMITTAL REGISTER, A minimum of
one form shall be assigned to each specification section on which
shall be listed each item of equipment and material of each type
for which fabricator's drawings and/or related descriptive data,
test reports, samples, spare parts lists, O&M Manuals, or other
types of submittals are required by the specifications. ENG
FgETs 4288 will be furnished to the Contractor by the Contracting
Officer.

4.1.1 COLUMNS TQ BE COMPLETED BY CONTRACTOR. Columns
3 and 4 and 6 through 9 of the register shall be fully completed
for each submittal item to show the data called for thereon,
Columns 1, 2 and 5 shall be left blank. Column 1 shall be
used later for recording the respective submittal identification
number inserted on each Submittal Form. Column 2 may be used for
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an additional control number which shall be coordinated with the
Contracting Officer's representative.

4.1,2 Qrder of Listina of Submittals. The order of
listing of items on the register shall be by categories (Category
T or IT) and shall conform to the chronological sequence of each
item as they occur in the contract specification sections,

4.1.3 gcheduling. Drawings on component items forming
a system or that are interrelated shall be scheduled to be
correlated and submitted concurrently. Certifications to be sub-
mitted with the pertinent drawings shall be so scheduled. Ade-
quate time (a minimum of 20 calendar days) shall be allowed on
the register for review and approval and possible resubmittal of
any items subject to approval, because no delay damages or time
extensions will be allowed for time lost in late submittals or
resubmittals for such items,

4.1.4 i i . The Contracting Officer will
review the Submittal Reglster for approval action, The column
designated "Tech Review" will also be completed by the
Contracting Officer to establish the correct addresses set forth
below for direct mailing of submittals by the Contractor. A copy
of the Submittal Register, so marked in the Tech Review column
will be promptly returned to the Contractor.

4.1.5 . The approved register
shall become a part of the contract and Contractor will be sub-
ject to requirements thereof. The Contractor shall revise and/or
update the register monthly to take into account all changes in
the contract. Each such revised addition and/or revision to the
register shall be resubmitted to the Contracting Officer for
approval. This register and the progress schedules shall be
coordinated.

4.2  SUBMITTAL PROCESS. The Contractor shall submit all
items listed on the contract drawings and listed or specified in
other sections of these specifications. The Contracting Officer
may request submittals in addition to those listed when deened
necessary to adequately describe the work covered in the respec-
tive sections., Submittals shall be made in the respective number
of copies and to the respective addresses set forth below, Each
submittal shall be complete and in sufficient detail for ready
determination of compliance with the contract requirements. Prior
to submittal, all items shall be checked and approved by the Con-
tractor's Quality Control (C.Q.C.) Engineer and each respective
submittal form shall be stamped, initialed, and dated by the
C.Q.C. Engineer certifying that the accompanying submittal com~
plies with the contract requirements, Submittals shall include
such items as: Contractor's, manufacturer's, or fabricator's
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drawings; descriptive literature including (but not limited to)
catalogue cuts, diagrams, operation charts or curves; test re-
ports; test cylinders; samples, O&M manuals including parts
lists; certifications; warranties and other such required sub-
mittals, Submittals pertinent to materials and equipment which
are subject to advance approval shall be scheduled and made prior
to the acquisition or the delivery thereof.

4.2,1 Cateaqries of Submittalg. The categories of items
gpecified to be submitted shall be submitted as follows:

4.2.1.1 Cateaory I. All items listed as Cate-
gory I submittals in the various sections shall be mailed direc-
tly to the addressee shown below as directed, For each submit-
tal, a completed information copy of the attached "Submittal"
form shall also be mailed to the Area Engineer and to the Con-
struction Division of the Norfolk District.

Technical Reviewer Abbreviations Used in
Column 10 of Submittal
Regjster

Area Engineer "ED"
S.W. Virginia Office

Norfolk Drawer

Corps of Engineers

Radford Army Ammunition Plant

Radford, VA 24141

Each required submittal which is in the form of a drawing shall
be submitted as one (1) reproducible and one (1} print of the
drawing, Drawing prints shall be either blue or black line per-
manent-type prints on a white background or blueprint. Repro-
ducibles shall be Brownline Diazo or Sepia and shall be of such
guality that prints made therefrom are sufficiently clear for
microfilm copying. All catalog and descriptive data shall be sub~
pitted in seven (7) copies. Catalog cuts and other desecriptive
data which have more than one model, size, or type or which shows
optional equipment shall be clearly marked to show the model,
size, or type and all optional equipment which is proposed for
appreval, Submittals on component items forming a system or that
are interrelated shall be submitted at one time as a single sub-
mittal in order to demonstrate that the items have been properly
coordinated and will function as a unit,

4,2,1,2 Category Il. Bxcept as noted below,
data for all items listed as Category II Submittals in the vari-
ous sections shall be submitted in four (4) coples to the Area
Engineer using the SUBMITTAL FORM., Ttems not to be submitted in
aquadruplicate, suclh as samples and test cylinders, shall be sub-
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mitted to the Area Engineer accompanied by four (4) copies of the
SUBMITTAL FORM.

4.2.2 Control of Submittalg. The Contractor shall care-
fully control his procurement operations to assure that each
individual submittal is made on or before the corresponding date
scheduled on his approved "SUBMITTAL REGISTER."

4.2,3 Submittal Form. The "Submittal Form” attached to
this Section shall be used for submitting both the Category T and
Category II submittals, in strict accordance with the in-
structions on the reverse side thereof. This form shall be re-
produced by the Contractor. (The instructions on the back need
not be reproduced on the copies used by the Contractor in for-
warding the submittals.) This form shall be properly completed
by £i1ling out all the heading blank spaces and identifying each
item submitted, Special care shall be exercised to ensure pro-
per listing of the specification paragraph and sheet number of
the contract drawings pertinent to the data submitted for each
item. A separate Submittal Form (MRO 1644) shall be attached to
each copy of the data being submitted.

4.2.4 Approval Action.

4.2.4.1 Category I. All Category I submittals are
subject to advance approval., Upon completion of review of Cate-
gory I submittals, the drawing reproducible and print and other
pertinent data will be identified as having received approval by
being so stamped and dated. The drawing print and five (5) sets
of all catalog data and descriptive literature will be retained
by the Contracting Officer and the drawing reproducible and two
sets of catalog data and descriptive literature will be returned
to the Contractor,

4.2,4.2 Category II. Submittals may be required
for "Approval™ or for "Information Only." Within the terms of
General Provision Clause: Shop Drawings, Category II submittals
"for approval” shall be considered to be "shop drawings"” and
Category II submittal "for information only" shall npol be
considered to be "shop drawings." Two coples of Category Il
submittals for approval will be returned to the Contractor except
for samples, test cylinders, and O&M manuals for which two copies
of the Submittal Form only will be returned to the Contractor.
Submittals for "Information Only” will not be returned to the
Contractor. No Corps of Engineers' approval action will be re-~
quired prior to incorporating these items into the work. These
Contractor approved submittals will be used to verify that mat-
erial received and used in the job is the same as that described
and approved, and will be used as record copies. Delegation of
this approval authority to the Contractor Quality Control does
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not relieve the Contractor from the obligation to furnish mat~
erial conforming to the plans and specifications and will not
prevent the Contracting Officer from requiring removal and re~
placement if nonconforming material is incorporated in the work,
nor does it relieve the Contractor from the requirement to fur-
nish samples for testing by the Government laboratory or check
testing by the Government in those instances where the technical
specifications so prescribe,

4.2.5 Meaning_of Approvals. The approval of the sub-
mittals by the Contracting Officer or his authorized representa-
tive shall not be construed as a complete check, but will indi-
cate only that the general method of construction and detailing
is satisfactory. Approval will not relieve the Contractor of the
responsibility for any error which may exist as the Contractor,
under the Contractor Quality Control requirements of this con-
tract, is responsible for the dimensions and design of adequate
connections, details and satisfactory construction of all work.
After submittals have been approved by the Contracting Officer or
hir authorized representative, no resubmittal for the purpose of
subgtituting materials or equipment will be given consideration
unless accompanied by an acceptable explanation as to why a sub-
stitution is necessary.

4.2.6 When Not Approved. The Contractor shall make all
corrections required by the Contracting Officer or his auth-
orized representative and prowptly furnish a corrected submittal

in the form and number of copies as specified for initial submit-
tal, If the Contractor considers any correction indicated on the
submittals to constitute a change to the contract, notice as re-
quired wunder General Provisions paragraph: Changes shall
promptly be given to the Contracting Officer,

4,2.7 Withholdina_of Payment. Payment for materials
incorporated into the work will not be made if required approvals
have not been obtained.

4.3 CERTIFICATES OF COMPLIANCE., Any certificates required
for demonstrating proof of compliance of materials with specifi-
cation requirements shall be executed in three copies. FEach cer-
tificate shall be signed by a corporate officer of the manufac-
turing company and shall contain the name and address of the Con-
tractor, the project name and location, and the quantity and date
or dates of shipment or delivery to which the certificates apply.

4.4 PURCHASE OQORDERS. Bach purchase order issued by the Con-
tractor or his subcontractors for materials and equipment to be
incorporated into the project shall:

X (1) be clearly identified with the applicable DA contract
number; '




(11) carry an identifying number;

(iii1) be in sufficient detail to identify the material being
purchased;

(iv) indicate a definite delivery date, and

(v) display the DMS priority rating.
Copies of purchase orders shall be furnished to the Contracting
Officer when the Contractor requests assistance for expediting
deliveries of equipment or materials, or when requested by the
Contracting Officer for the purpose of quality assurance review.

4.5 [EQUIPMENT ROOM DRAWINGS. If the Contractor elects to in-
stall mechanical and/or electrical equipment of size, shape, or
arrangement differing from those shown and specified in mechani-
cal rooms with limited available space, he shall prepare and sub-
mit room plans for such mechanical rooms or similar areas.

4.5.1 pgsembled Submittal. Submittals describing the
various mechanical and electrical equipment items which are to be
installed in the above described area(s) shall be assembled and
submitted under Category I concurrently and accompanied by the
room plans,

4.5.2 8caled_Dpetails. Plans, consolidated for all
trades, shall be to scale and shall show all pertinent structural
features and other items such as doors, windows, and cabinets re-
gquired for installation and which will affect the available
space. All mechanical and electrical equipment and accessories
shall be shown to scale in plan and elevation and/or section in
tgeir installed positions. All duct work and piping shall be
shown.

4.6 OQPERATION BND MAINTENANCE MANOALS AND PARTS LISIS.

4.6.1 .
Where required by various technical sections, Operations and
Maintenance instructions manuals shall be provided by the Con-
tractor in quadruplicate, unless otherwise specified, and shall
be assembled in book form having a cover indicating the contents
by equipment or system name and project title and shall be sub-
mitted to the Contracting Officer 30 days prior to f£inal tests of
mechanical and electrical systems.

4.6.2 Parts Lists. Where required by the various tech-
nical sections, parts lists indicating source and current unit
prices shall be provided by the Contractor in quadruplicate with
cover indicating the contents by equipment or system name and
project title and shall be submitted with the related Opera-
tions and Maintenance Manuals,
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5. PHYSICAL DATA.  Pursuant to General Provisions clause: Con-
ditions Affecting the Work, and General Provisions clause: Site
Investigation, information and data furnished or referred tu be-
low are furnished for general information only and the Government
shall not be liable for any interpretation or conclusions drawn
therefrom by the Contractor.

5.1 QQURCE OF DATA. The physical conditions indicated on
the drawings and in the specificaticns are the results of invest-
igatiecns by site surveys.

5,2 WEATHER. Weather conditions shall have been investiga~
ted by the Contractor to satisfy himself as to the hazarde likely
to arise therefrom, Complete weather records and reports may be
obtained from the local U.S. Weather Bureau.

5.3 ACCRESS ROUTES. Transportation facilities shall have been
investigated by the Contractor to satisfy himself as to the ex-
istence of access highways and railroad facilities,

6. PAYMENT FOR MATERIALS DELIVERED QFFSITE, In accordance with
General Provision clause: Payments to Contractor, the Contracting
Officer, at his discretion, may authorize material delivered to
the Contractor at locations other than the site to be taken into
consideration in the preparation of payment estimates. Such mak-
erials delivered to the Contractor offsite will only be consid-
ered if the Contractor furnishes satisfactory evidence that he
has acquired title to such material and that it will be utilized
in the work covered under this contract.

7. AVALLABILITY OF UTILITY SERVICES. The Contractor shall ar-
range with the local utility company for electricity required by

him for construction under this preoject and shall pay all costs
in connection therewith, and shall also arrange for his own water
supplies Lrom public water sources, The Contractor shall meter
the amount of water used by him, and such amount of water will be
paid for by the Contractor. The Contractor shall, at his own
expense, make all temporary connections and install distribution
lires. All temporary lines shall be maintained by the Contractor
in a workmanlike manner satisfactory to the Contracting Officer
and shall be removed by the Contractor in like manner prior to
final acceptance of the construction, Normal quantities of
electricity and water used to make final tests of completely in-
stalled systems shall be furnished by the Contractor, at his own
expense.

8, UTILITY SERVICE IMTERRUPLIONS. The Contractor shall submit
wiitten notification not less than 5 days in advance of each
planned interruption of each wutility service to or within exist-
ing buildings and facilities heing used by others. No single

NDANGS




outage shall exceed 4 hours unless previously approved in
writing., The time and duration of all outages will be coordinated
with the Using Agency by the Contracting Officer,

9. LAYOUT OF WORK. The Contractor shall lay out his work from
Government established dimensions, base lines and bench marks
indicated on the drawings, and shall make all measurements in
connection therewith. The Contractor shall furnish all stakes,
templates, platforms, equipment, tools, and materials and labor
as may be required in laying out any part of the work from the
dimensions, base lines and marks established by the Government.
The Contractor shall execute the work to the lines and grades
established or indicated and shall maintain and preserve all
stakes and other control points established by the Contracting
Officer until authorized to remove them, If such marks are
destroyed by or through negligence of the Contractor, prior to.,

their awthorized removal, they may be replaced by the Contracting~'.

Officer at his discretion and the expense of replacement will be
deducted from any amounts due or to become due the Contractor,

10, TIME EXTENSIONS. Notwithstanding any other provisions of
this contract, the time extensions for changes in the work will
depend upon the extent, if any, by which the changes cause delay
in the completion of the various elements of construction. The
change order granting the time extension may provide that the
contract completion date will be extended only for those specific
elements so delayed and that the remaining contract completion
dates for all other portions of the work will not be altered and
may further provide for an equitable readjustment of liquidated
damages pursuant to the new completion schedule,

11. INSURANCE REQUIRED.

11.1 The Contractor shall procure and maintain during the
entire period of his performance under this cortract the follow-
ing minimum insurance:

Iype Amount,
Workmen's Compensation and
Employer's Liability
Insurance $100,000
General Liability Insurance $300,000 per occurrence
Automobile Liability Insurance

Bodily injury $100,000 per person and
$300,000 per occurrence

Property damage $ 10,000 per occurrence
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11.2 Prior to the commencement of work hereunder, the Con-
tractor shall furnish to the Contracting Officer a certificate or
written statement of the above required insurance. The policies
evidencing required insurance shall contain an endorsement to the
effect that cancellation or any material change in the policies
adversely affecting the interest of the Government in such in-
stances shall not be effective for such period as may be pre~
scribed by the laws of the State in which this contract is to be
performed and in no event less than thirty (30) days after writ-
ten notice thereof to the Contracting Officer.

11.3 The Contractor agrees to insert the substance of this
clause in all subcontracts hereunder.

12, ENTIEICA ) EES. The Contractor shall furnish
to each employee, and require each employee engaged cn the work
to display, such identification as may be approved and directed
by the Contracting Officer., All prescribed identification shall
inmediately be delivered to the Contracting Officer, for
cancellation upon release of any employee. When required by the
Contracting Officer, the Contractor sghall obtain and submit
fingerprints of all persons employed or to be employed on the
project.

13,  CONTRACTOR QUALITY CONTRQL_(£0C). In conformance with the

requirements of General Provisions clause: Contractor Inspecticn
System, the Contractor shall provide and maintain an effective
Quality Control Program,

13,1 GEMERAL. Except for isolated tests or other items of
work gpecified to be performed by the Government, the quality of
all work shall be the responsibility of the Contractor. Suffi-
cient inspections and tests of all items of work, including that
of subcontractors, to ensure conformance to applicable specifi-
cations and drawings with respect to the quality of materials,
workranship, construction, finish, functional performance, and
identification shall be pecformed on a continuing basis. The
Contractor shall furnish quolified personnel and appropriate
facilities, instruments and testing devices necessary for the
performance of the quality control function, The controls shall
e adequate to cover all construction operations, shall be keyed
to the propused construction sequence, and shall be correlated by
the Contractor's quality control personnel,

13,2 2 CONSTRUCTT BLANNING, Within ten (10) calendar
days after the date of receipt by him of notice to proceed, and
prior to starting onsite construction, the Contractor shall meet
with the Contracting Officer ond discuss the quality control re-
guirements, During this meeting the Contractor shall submit for
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approval his proposed written QC plan which shall include &all
features outlined below. The proposed plan will be reviewed and
the meeting shall develop mutual understanding relative to de~
tails of the system, including the personnel, facilities, forms,
etc.,, to be used for the inspections, tests and the administra-
tion of the system., No change in tne approved plan shall be im-
plemented without written concurrence by the Contracting Officer.

13.3 ! . The Contractor's pro-
posed written quality control plan (for submittal at the
pre~construction meeting) shall include as a minimums

13.3.1 The quality control organization,

13.3,2 Names, number, and qualification of personnel to
be used for this purpose.

{
13.3,3 Authority and responsibilities of all quality

control personnel.

13,3.4 Schedule of Use of inspection personnel by types
and phase of work.

13.3.5 Proposed test metbods, including names ol tech-
nicians or qualified testing laboratory to be used,

13.3.6 Method of performing, documenting, and enforc-
ing quality control operations of both prime and subcontract work
including inspection and testing.

13.3.7 A copy of a letter of direction to the Contrac-
tor's representative responsible for quality control, outlining
his duties and responsibilities, and signed by a responsible
officer of the firm.

13.4 CONTROL OF ONSITE CONSTRUCTION. The Contractor's
quality control program shall include four phases of inspection
and tests. The Contracting Officer's representative shall be
notified at least 24 hours in advance of each such test. The
Contractor may at his option perform such other tests as he may
elect, but such tests shall not be deemed part of this contract.

13.4.1 Preparatorv Inspection shall be performed prior
to beginning each feature of work on any onsite construction
work. Preparatory inspections for the applicable feature of work

shall include:
(1) review of submittal requirements and all other

contract requirements with the foremen or supervisors directly
responsible for the performance of the work;
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(i1) check to assure thal provisions have been made
to provide required field control testing;

(iii) examine the work area to ascertain that all
preliminary work has been completed;

(iv) verify all field dimensions and advise the
Contracting OFficer of any discrepancies; and

(v) perform a physical examination of materials and
equipment to assure that they conform to approved shop drawings
or submittal data and that all materials and/or equipment are on
hand,

13,4.2 Initial Inspection shall be performed as soon as
work begins on a representative portion of the particular [eature
of work and shall include examination of the quality of
workmanship as well as a review of control testiny for compli=-
ance with contract requirements.

13,4.3  Pollow-up Inspections shall be performed con-
tinuously as any particular feature of work progresses, to assure
compliance with contract requirements including control testing,
until completion of that feature of the work.

13.4.4 gafety Inspections. The Contractor shall per-
form dally safety inspecticns of the jobsite and the work in
progress to assure compliance with EM 385-1-1 and other
occupational health and safety requirements of the contract,
Daily Quality Control reports as required under paragraph:
Reporting shall be used to document the inspection and shall
include a notation of the safety deficiencies observed and the
¢orrective actions taken, The Contractor shall wuse his
designated Quality Control Staff to pecform the required
inspections and shall supplement the staff with additional
personnel as tequired. Additional personnel shall be provided at
no additicnal coct to the Governuent.

13.8  QUALITY COMTROL STAFR.,  The Contractor's job super-
visory staff wmay be used for quality control, supplemented as
necessary by additicnal personnel including special technicians
fer supvelllance or testing to provide capability for the
vontrols required by the specifications. The Contractor's staff
member  decignated as the Q.C. Supervisory Engineer for the
contract shall be a qualified engineer or technician and shall be
able to demonstrate his ability to perform correctly the duties
required of him to the satisfaction of the Contracting Officer
and must be employed full time at the project site whenever work
is in progress,

13.6 TESTING LABORATORY AND FQUTPMENT. The Contractor shall
provide either an onsite laboratory with testing apparatus and
qualified laboratory technicians, or {(at his option) employ an
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approved laboratory or laboratories to perform all sampling ‘and
testing as specified. All measuring and testing devices, labor-
atory equipment, instruments, transportation, and supplies nec-
essary to accomplish the required testing and inspection shall be
calibrated at established intervals against certified standords.
The testing laboratory organization shall be experienced in the
type of testing work to be done, A representative of the testing
laboratory shall be at the work site as necessary for sampling,
inspecting and testing required to control the quality of the
work, Upon request, certain measuring and testing devices shall
be made available for use by the Government for verification

tests.

13,7 REPORTING. All inspections and test resuits shall be
recorded daily.

13.7.1 i bpnittalg. The attached sample "Guality .

Raily Submittalg
Control Dally Report" form shall be veproduced and fully
executed to show all inspections and tests and submitted to the
Contracting Officer's representative on the first work day fol-
lowing the date covered by the report,

13.7.2  Resulte of Testg., Triplicate coples of com-
plete results of tests shall be submitted not later than 3 calen-
dar days after each test is performed.

13,8 ENFORCEMENY. The Contractor shall stop wuik on any
item or feature, pending satisfactory correction of any defi-
ciency noted by his quality control staff or by the Contracting
Officer's representative, Construction shall not proceed wpon any
feature of work containing uncorrected work. Notations on qual-
ity control reports will not be acceptable as a substitution lor
other written reports by the Contractor if required under General
Provisions clauses: Changes; Differing Site Conditions; wor
Ternination for Default - Damages for Delay - Time Extensions.

13,9 PAYRENT., At the election of the Contracting Officer,
no payment estimate will be processed under this contract unti)
the entire Quality Control Plan has been approved or until
overdue daily QC reports are properly executed and furnished.

14, PLRFORMANCE QOF WORK BY CONTKLACTOK. The Contractor shall
perfcrn on the site, and with his own organization, work
equivalent to at least forty percent {40%) of the total amount of
work to be performed under the contract. If during the progress
of the werk hereunder, the Contractor requests a reduction in
such percentage and the Contracting Officer determines that it
would be to the Government's advantage, the percentage of the
work required to be performed by the Contractor may be reduced,
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provided prior written approval of such reduction is obtained by
the Contractor from the Contracting Officer.,

15, NONDOMESITIC CONSTRUCTION MATERIALS. The requirements of
this contract entitled Buy American Act do not apply to
construction materials or their components included in the list
set forth in paragraph 6-105 of the Armed Services Procurement
Requlation,

15, CONTRQLLED MATERIALS. DATA. Forms DMS-4C will be malled to
the Contractor by this office within 5 days after date of receipt
by him of notice to proceed. Within 15 calendar days after date
of receipt by him of notice to proceed, the Contractor shall
unless otherwise directed furnish the executed Forms DMS~4C
showing quantities of all controlled materials to ke reguired in
the project construction during each calendar quarter as
applicable. This information will be used by this office in the
allotting of controlled materials and issuing a DO-C2 priority
rating for procurement of critical materials by the Contractor.

17. PREFERENGE FOR DOMESTIC SPRCIALTY METALS (198Q),

17,1 The Contractor agrees that any specialty metals (as
hereinafter defined) furnished by him or purchased by him for
direct incorporation in any article delivered to the Government
under this contract shall have been melted in the United States,
its possessions, or Puerto Rico; provided, that this clause shall
have no effect to the extent that:

(i) the Secretary or his designee determines that a
satisfactory quality and sufficient quantity of such articles
cannot be acquired as and when needed at U,S8. market prices;

(ii) the acquisition is for a qualifying country
ond product; or .
(iii) the acquicition is necessary to comply with
agreesents with foreign governments requiring the United States
to purchage supplies from foreign sovurces for the purpose of off-
setting sales made by the U.S. Government or U.S. firms under ap~
proved programe serving defense requirements.,

17.2 For the purposes of this clause, the term "specialty
retalg" means:

17.2.1 Steels, where the maximum alloy content ex-
ceeds one or more of the following limits: wnanganese, 1,65 per-
cent; silicon, 0.60 percent; or copper, 0.60 percent or which
contains more than 0.25 percent of any of the following ele~
mentss  aluminum, chromium, cobalt, columbium, molybdenum, nick-
el, titanium, tungsten, or vanadium.
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17.2.2 Metal alloys consisting of nickel, iron-nickel
and cobalt base alloys containing a total of other alloying
metals (except iron) in excess of ten percent (10%),

17.2.3 Titanium and titanium alloys.

17.2.4 Zirconium and =zirconium base alloys. (DAR 7~
104.93)

18, DAILY WORK. SCHEDULES. In order to closely coordinate work
under this contract, the Contractor shall prepare for and attend
a weekly coordination meeting with the Contracting Officer and
Using Service at which time the Contractor shall submit for coor-
dination and approval, his proposed daily work schedule for the
next two week period. Required temporary utility services, time
and -duration of interruptions, and protection of adjoining areas
shall be included with the Contractor's proposed two week work
schedule, Coordination action by the Contracting Officer rela-~
tive to these schedules will be accomplished during these weekly

meetings.

19, BQUIPMENT OWNERSHIP AND QPERATING EYPENSE SCHEDULE, (1962
JUN OCE.)

19,1 wWhenever actual ownership and operating costs for each
piece of equipment or equipment groups of similar serial numbers
and series cannot be determined by the Contracting Officer from a
Contractor's accounting records, allowable costs for construction
equipment in sound workable condition owned or controlled and
furnished by the Contractcr or subcontractor at any tier for work
requiring adjustments in contract price shall be determined in
accordance with the applicable provisions of the "Construction
BEquipment Qwnership and Operating Schedule," Region II. For for-
ward pricing, the Schedvle in effect at the time of negotiations
shall apply. For retrospective pricing, the Schedule in effect
as of the time work was performed shall apply, For the purpose
of determination of the hourly rates to be applied under this
contract, working conditions shall be considered to be average
unless otherwise determined by tlie Contracting Officer. Rates
for equipment not in the schedule will be computed by the Gov-
ernment using the formulas in the schedule. Where applicable,
rates in the schedule may be used for unlisted equipment of com~
parable horsepower and aunillary features.

19.2 Equipment rental costs are allowable, subject tu the
provisions of DAR 15-205,34 and 15-402,2, substantiated by cer-
tified reproduced copies of inveices or bills., Rates for equip-
ment rented from an organization under common control, lease~
purchase or sale~leaseback arrangements will be determined in
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accordance with the schedule. A copy of the schedule will be
provided to the successful bidder upon request,

20, AS~BUILT DRAWINGS. The Contractor shall maintain a separate
set of full scale black and white contract drawings marked-up. to
fully indicate as-built conditions. These drawings shall be
maintained in a current condition at all times until completion
of the work and shall be available for review by Government pers-
onnel at all times. All variations from the contract drawings,
for whatever reason, including those occasioned by optional mat-
erials and the required coordination between trades, shall be
indicated. These variations shall be shown in the same general
detail utilized in the initial contract drawings. The marked~up
drawings shall be furnished to the Contracting Officer not later
than ten (10) days after the work is completed,

21. 8IGN. On commencement of work on this project, the Contrac-
tor shall furnish and erect the temporary sign in the location
selected by the Contracting Officer near the project site. The
Contractor shall maintain the sign in good condition through the
project construction period and on completion of the project
shall remove the sign from the premises. The project sign shall
conform to the detalls of the 3tandard Drawing as bound herein. L decal
of the "Engineer C(astle* will be furnished the Contractor upon
request.

22, OQN-SITE AND OFF-SITE, The words "on-site,” as used in these
specifications, include all areas within the Contract Limits.
The words "off~- site" include all other areas.

23, ACCOMMODATIONS FOR GOVERNMENT INSPECTORS. The Comtractor shall Ffurnish
a temporary office facility approximately L0 feer x 20 feet with a minimum of
200 square feet of Floor space. Tt shall be located where directed und shall
be reserved for Government personnel only. Drinking water facilities, ada-
quate lighting, local commercial telephone service, air-conditioning, ventila~
tion, heating ecquipment, and a partition~enlosed chemical toilet shall be
furnished and maintained by the Contractor. The office shall be furnished
with one drafting table with stool, one plan rack, one desk, and three
chalrs. Used furniture, 4in good condition, will be acceptable. FEntrance
dcora shall be equipped with a substantial lock. Janitor service shall be
furnished by the Contractor, The building shall be conmstructed so as to be
eas{ly moved and the Contractor shall relocate the building twice during the
contract, Lf so directeds The entire facility, including furnituve, will
remain the property of the Contractor and shall be removed from the site
after completion of the work.
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SUBMITTAL FORM DATE

Submittal Ident, Number _
(including categery)

Contract Number New Submittal

Resubmittal Previous Submittal Ident, Number

Project Title Location

Spec Section Number Contract Drawing Number

e )

(1 (@) (3) () (5) (6) )
Supplier Deseription of
Specs  Drawing Material Cys  Action Cys
Pars,  Number  (wer ENG L288) Manufacturer  Subm __Teken  Rtnd
[

I certify that I heve reviewed in detail the dete for the equipment and
meterisls covered by this submittal and that they are in strict conformence
with the contrect drawings and specifications.

(Quality Control Supervisor) {Contractor)

(Mailing Address)

(THIS SPACE LIS FOR CORPS OF ENGINEERS AFFROVING AUTHORLZY ONLY)
The abeve submitéals are returned with action as designated above 4n

accordance with the following legend: :
A ~ Approved ¢ - Not approved (see comments on

B ~ Approved subject to corrections reverse side of this shget)
noted on submittel data and/or .
comments on reverse of this sheet DATE

{Signature of Approving Authority)

ﬂﬂﬂjﬁd

MRO Form‘16Mh, 1 Aug 82




IRSTRUCTIONS POR USE OF THIS FPORM (MRO~1644)
(Not to be reproduced On Contractor’s coples of this form)

All drawings, manufacturer’s literature, and/or equipment data, samples
and test results submitted, and other such submittals shall he accompanied
by this form.

This form should be reproduced on thin, tough white paper.

The Special Clauses of the Contract specify the number of ecoplo: t¢ he
submitted.

Category T and Category II submittals shall each be numhered consecutively
in the space titled "Submittal Ident. Number." The Catepary designation shall
precede the number - for example, I~1, These numbers, along with the contract
number, will {dentify each submittal. Resubmittals shali show the oripinal
number followed by letter "a", "b", "e¢", ete. as applicahle. For example -~ 1f
submittal I~12 requires a resubm{ttal, the resubmittal would be ldent{fied as
I~12a and the space i{dentifled as "previous submittal ident. numbar'" would he
1-12, ete.

The Contractor ghall complete columns (1) thru (5). Columns (A) and (M)
will be completed by the reviewing authority.

Column (1) shall contain the specificatfon paragraph the describes the
material being submitted.

Column (2) shall contain the supplier’s drawing number,

Column (3), Description of Matorial, shall match that of Column & en
ENG 4288, Submittal Register.

Column (4) shall contain the manufacturer or supplier name, as applicahle.

Under column (5) “Cys Subm", the numher of copies submitted of each
inclosure shall be shown.

A separate submittal form shall he used for each tvpe of data submitted fn
accordance with each sectlon of the specifications,




CONSTRUCTION QUALITY CONTROL DAILY REPQRT

(CONTRACTOR)

REPORT NO. CONTRACT NO,

LOCATION OF WORK:

DESCRIPTION:

WEATHER

MaX.

RAINFALL INCHES, TEMP.: MIN,

1, Work Performed Today by Prime Contractor (Include Plant and Labor Break-

down):

2, Work Performed Today by Subcontractors (Include Plant and Labor Break~

down) :

U X




3. List Specific Inspection Performed and Resulta of These Inspections.

(Include Corrective Actions):

4, Lisc Type and Location of Tests Performed and Results of Thase Tests:

8. Verbal Instructions Received from Government Personnel on Construction

Deficiencies or Re~testing Required:

Safec& Violations Observed and Actions Taken:

8, CERTIFICATION: I cerrify chat the above report is complete and correct
.and that I, or my au:horized'Fepresen:a:ive, have inspected all work per=
formed this day by the prime contractor and each subcontractor and have
determined that all materials, equipment, and workmanship are in strict
compliance with the plans and specifications except as may be noted above,

ﬂf)f?l 0 ? Contractor's Designated Quality
Conzrol Representative




ZERO ACCIDENTS

SECTION 1B
WARRANTY OF CONSTRUCTION

1. In addition to any other warranties set out elsewhere in this
contrget, the Contractor warrants that the work performed under this
contract conforms to the contract requirements and is free of any
defect of equipment, material or design furnished, or workmanship
performed by the Contractor or any of his subcontractors or suppliers
at any tier. Such warranty shall continue for a period of one year
from the date of f£inal acceptance of the work, but with respect to any
part of the work which the Government takes possession of prior to
final acceptance, such warranty shall continue for a period of one year
from the date the Government takes possession, Under this warranty,
the Contractor shall remedy at his own expense any such failure to
conform or any such defect, In addition, the Contractor shall remedy
at his own expense any damage to the Government owned or controlled real
or personal property, when that damage is the xesult of the
Contractor's fallure to conform to contract requirements or any such
defect of equipment, material, workmanship, or design., The Contractor
shall also restore any work damaged in fulfilling the terms of this
clause, The Contractor's warranty with respect to work repaired or
replaced hereunder will run for one year from the date of such repair
or replacement.

2, The Government shall notify the Contractor in writing within a
reasonable time after the discovery of any failure, defect, or damage,

3, Should the Contractor fail to remedy any failure, defect, or damage
described in 1 above within reasonable time after receipt of notice
thereof, the Government shall have the right to replace, repair, or
othervise remedy such failure, defect, or damage at the Contractor's
expense,

4., In addition to the other rights and remedies provided by this
clause, all subcontractors', manufacturers' and suppliers' warranties
expressed or implied, respecting any work and materials shall, at the
direction of the Govermment, be enforced by the Contractor for the
benefit of the Government, In such case if the Contractor's warranty
under | above has expired, any suit directed by the Government to
enforce a subcontractor's, manufacturer's or supplier's warranty shall
be at the expense of the Government, The Contractor shall obtain any
warranties which the subcontractors, manufacturers, or suppliers would
give in normal commercial practice,
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5. If directed by the Contracting Of ficer, the Contractor shall
require any such warranties to be executed in writing to the

Govermaent.

6. Notwithstanding any other provision of this clause, unless such a
defect 1s cauaed by the negligence of the Contractor ox his asubcontrac~
tors or suppliers at amy tier, the Contractor shall not be liable for
the repair of any defects of material or design furnished by the
Goverment nor for the repair of any damage which results from any such
defect in Governmeut furnished material or design. ‘

7. The warranty specified herein shall not limit the Govermment's
rights under the Inspection and Acceptance clause of this contract with
respect to latent defects, groas mistake, or fraud.

8, Defects in design or manufacture of equipment, specified by the
Goverment on a "brand neme and model” basis, shall not be included fn
this warranty. The Contractor shall require any subcontractors,
manufacturers, or suppliers thercof to execute their warranties in
writing directly to the Government.




ZERQ_ACCIDENTS

SECTION 1C
ENVIRONMENT PROTECTION

INDEX

General . Burning
Implementation . Dust Control
Preconstruction Survey 10, Erosion Control
Protection of Land Areas 11, Corrective Action
Protection of Trees and Shrubs 12, Post-Construction
Protection of Water Resources Clean~up or
Waste Disposal Obliteration

GENERAL. The Contractor shall perform all work in such a man~
ner as to minimize the polluting of air, water, or land, angd
shall, within reasonable limits, control noise and the disposal
of solid waste materials, as well as other pollutants.

2. IMPLEMENTATION. Within 20 calendar days after Notice to Pro-
ceed and prior to commencement of work at the site, the Contrac-

tor shall:

2.1 Submit in writing his detailed proposal for implementing
the requirements for environmental pellution control specified
herein.

2.2 Meet with representatives of the Contracting Officer to
review and alter his proposal as needed for compliance with the
environmental pollution control progranm.

3.  PRECONSTRUCTION SURVEY. Prior to start of any on-site con-
struction activities, the Contractor and the Contracting Officer
shall make a joint condition survey, after which the Contractor
shall prepare a brief report indicating on a layout plan the con-
dition of trees, shrubs and grassed areas immediately adjacent to
the site of the work and adjacent to his assigned storage area
and access route(s), as applicable., This report shall be signed
by both the Contracting Officer and the Contractor upon mutual
agreement as to its accuracy and completeness.

4. PROTECTION OF LAND ABEAS. [Except for any work or storage
area and access route specifically assigned for the use of the
Contractor under this contract, the land areas outside the limits
of permanent work performed under this contract shall, in accord-
ance with General Provisions Clause: Protection of Existing Vege-
tation, Structures, Utilities and Improvements, be preserved in
their present condition. The Contractor shall confine his con-
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struction activities to areas defined for work on the plans or
gpecifically assigned for his use., In accordance with General
Provisions Clause: Operations and Storage Areas, storage and re-
lated areas and access routes required temporarily by the Con-
tractor Jn the performance of the work will be assigned by the
Contracting Officer.

5. BROTECTION OF TREES AND_SHRUBS., General Provisions Clause:
Protection of Existing Vegetation, Structures, Utilitles and Im-
provements is hereby supplemented as follows: Except for trees
or shrubs marked on the plang to be removed, the Contractor shall
not deface, injure or destroy trees or shrubs, nor remove or cut
them without special authority. No ropes, cables or guys shall
be fastened to or attached to any existing nearby trees for an-
chorage.

5.1 TREE_PRQTECTIVE STRUCTURES. Any tree scarred or damaged
by the Contractor's equipment or operations shall be restored as
nearly as possible to its original ~ondition, at the Contractor's
expense, All scars or wounds, made by construction equipment or
operations on trees not designated on the plans to be removed,
shall be coated as soon as possible with an approved tree wound
dressing, Trees that are to remain, either within or outside
established clearing limits, that are so damaged by the Contrac-
tor as to be beyond saving in the opinion of the Contracting
Officer, shall immediately be removed, if so directed, and re-
placed with a nursery-grown tree of the same size and species.

6, PROTECTION OF WATER RESOURCES, The Contractor shall control
the disposal of fuels, oils, bitumens, calcium chloride, acids or
harmful materials, both on and off the project area and shall
comply with applicable Federal, State, County and Municipal laws,
ordinances and requlations concerning pollution of rivers and
streems while performing work under this contract., Special mea-
sures ghall be taken to prevent chemicals, fuels, oils, yreases,
bituminous materials, herblcides and insecticides from entering
surface or ground waters., Water used in on-site material pro-
cesslng, concrete curing, foundation and concrete or masonry
cleanup, and other waste water shall not be allowed to enter a
stream if, in the opinion of the Contracting Officer, an increase
in the turbidity of the stream might result therefrom.

7. WASTE DIS . As part of his proposed implementation under
paragraph 2, and prilor to on-site construction, the Contractor
shall submit a description of his scheme for disposing of waste
materials resulting from the work under this contract. If any
waste material is disposed of in unauthorized areas, the Contrac~
tor shall remove the material and restore the area to its orig-
inal condition or to the condition of adijacent undistuched areas,
as the Contracting Officer may direct. Where directed, contami-




nated soil shall be excavated, disposed of as approved, and re-
placed with suitable £il1 material, at the expense of the Con~
tractor.

8., PBURMING. Air pollution restrictions applicable to this pro-
ject are as follows: If the Contractor clects to dispose of
wagte materials by burning, he shall make his own arrangements
for such burning area, and shall, as specified in General Fro-
visions Clause: Permits and Responsibilities, conform to all
applicable laws, ordinances and regulations,

Y, DUST CONTRQL. The Contractor shall maintain all excavations,
ewbanknents, stockpiles, access roads, waste areas, and all other
work areas free from dust to such reasonable degree as to avoid
causing a hazard or nuisance to the Using Service or to others.
Approved temporary methods such as sprinkling, chemical treat-
ment, or similar methods will he permitted to control dust. Dust

control shall be pe:formed as the work proceeds and whenever e
dugt nuisance or hazard occurs.

10, ERGSTON CONTROL.

10.1 Cuts and £i11s within the construction limits, whether : .,

or not completed, as well as bortow and waste disposal areas,
shall he graded to limit erosion to acceptable Jimits., Temporary
control measures shall be provided and maintained until permanent
drainage facilities are¢ completed and operative or, in the case
of grassed areas, until a stable stand of grass exists, The area
of hare scil exposed at any one time by cunstruction operations
shell be held to a minimum.

10,2 All erosion contrel weasures shall be in accordance
with the latest edition of the "Virginia Frosion and Sediment
Control Handbook”.

11, CORRECTIVE ACTION. The Contractor shall, upon receipt of &
notice in writing of any noncompliance with the foregoing pro-
vigsions, take immediate corrective action., If the Contractor
fails or refuses to comply promptly, the Contracting Ofticer may
issue an order stopping all or part of the work until satisface
tory corrective action has been taken, No part of the time lost
due to any such stop orders shall he made the subject of a clain
for wuitension of time or for excess costs or damages by the Con=
tractor, unless it is later determined that the Contractor was in
Lact in compliance,

12, POST=CONSTENCRTGN  CLEANUE OK_QRLITERATION. In accordance
with Ceneral Provigions Clause:  Cleaning Up, the Contractor
shall, unless otherwise instructed in writing by the Contracting
Officer, obliterate all signs of temporary construction of what~
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ever nature, prior to final acceptance of the work. Disturbed
areas shall be graded to provide positive drainage, and the en- ™
tire area seeded or sodded as specified ln paragraph 10.




7ERO ACCIDENTS

SECTION 1D
SPECIAL_SAFETY REQUIREMENTS

INDEX

1. General 3. Preconstruction Conference
2. Ground Fault Circuit 4. Accident Prevention
Interrupters Proposal

1. GENERAL. This section provides additional requirements for
implementing the accldent prevention articles in General Provi-
sions clause: Accident Prevention, and Safety and Health Re-
quirements Manual EM 385~-1-1.

2. GROUND FAULT CIRCUIT INTERRUPTERS. In addition to the re-
quirements of paragraph 15.C.09 of EM 385-1~1, ground fault cir-

cuit interrupters will be requited for all extension cord
gystems.

3. BRECONSTRUCTION CONFERENCE. A preconstruction conference . "

will be scheduled prior to beginning of site work, at which time
representatives c¢f the Contracting Officer will review and dis-
cuss requirements relative to planning and administration of the
overall safety proaram,

4, ENT PREVENYIQN PROPOSAL. The Contractor shall have the
option of submitting his own accident prevention proposal, or
utilizing the basic safety program as outlined in subparagraphs
4.1 through 4,11, In the event that the Contractor submits his
own proposal, it shall as @ minimum cover the hasic points as
outlined ir subparagraphs 4.1 through 4,11

4.1, PRESPONSIBLE INDIVIDUAL, The Contractor shall designate
an apptoved on-site employee as the individual responsikie for
ensuring that the accident prevention proposal is implemented and
enforced, and that inspections of scaffolding, mechonical equip-
ment and hand tools, etc., are made as rvequired.

4.2, INDOQCTRINATION QF EMPLOYEES BEFORE START OF WORK. The
Contractor shall indoctrinate each employee to ensure that the
followirg items are covered:

{a} Purpose of the accident prevention program {i.e.,
to ninimize hazards and reduce injuries).

(b} Review of representative hazards on the job and the
precautions te be taken.

(¢) Location of first aid and other emergency facili-
ties, and what to do in case of injury, fire or when a serious
hazard is noted.
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{d) Time and location of Tool Box Safety Meetings.

{e) Required protective equipment such as goggles, re-
spirators, lifelines and hard hats.,

(£) Brief review of clean-up procedure,

(g) Location of company safety rules (posting or hand-
out) .

4.3,  TOOL ROX SAFETY MERTINGS. The Contractor shall hold
weekly Tool Dox Safety Meetings for all Contractor emplovees
Timely safety subjects shall he determined by a responsible
individual. The Cuntractor shall submib written notice of the
neeting to the Government Representative.

4.4, FIRE PROTECTION AND PREVENTION., The Contractor shall
ensure that adequate fire extinguishers, water barrels and other
fire fighting equipment is located on-site, BExtinguishers shall
Dbe on hand wherever welding or cutting are beiny performed, when
flammable materials are being used or installed, and at other
special hazards,

4.5, HQUSFEKEEPING. Daily clean-up of all debris and waste
will be required. Adequate disposal containers shall be placed
at strategic locations on-site. Debris shall be removed on a
regular basis,

4.6, [EIRST _AID AND MBDICAL. lPFirst aid facilitles shall bhe
made available on the job site., Arrangements for emergency medi-
cal attention shall be made prior to the start of work., All
energency telephone numbers (doctor, hospital, ambulance, police
and flre department) shall be posted at the office of the project
superintendent,

4.7, BAMITATION FACILTTIES. Sufficient numbers of toilet
facilities as specified in paragraph 03B of EM 385-1-1 shall be
provided, Portable chemical toilets are authorized, Ensure that
sefe drinking water and individual cups are available, If corro~
sive or toxic products are used, separate washing facilities will
he required.

4.8, SAPRTY PROMOTION. The Contractor shall promote acci-
dent prevention by the use of one or more of the following:
posters, display materials, safety contests, awards programs and
similar methods,

4.10.  ACCIDENT REPORTING. All accidents (employee injuries,
veticle, building, eyuipment or property damage, ete,), regard~
less of thelr severity, shall be reported to the on-site Govern-
nent Pepresentative or to the Area Fngineer., The Contractor will
be ?otified by the Contracting Officer of the forms to be
submitted,




4.11. : W , . Before esch phase of work he~-
ging, a phase plan listing the possible hazards that might be ex-
pected while accomplishing that phase of the work and the proced~
ures to be used to overcome oI eliminate the hazards of that
phase, shall pe discussed by the Contractor and the on-site
Governnent Representative. A phase is defined as an operation
which presents hazards not experienced in previous operations g
{e.g,, earth moving, trenching, concrete work, roofing, elec-
trical work, masonry, etc.) or where new subcontractors are per=
forming the work. The on-site Government Representative will
determine the format and amount of detail required in the written
plan., The amount of detail will be governed by the complexity of

that phase of work.
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SECTION 2A
CLEARTING _AND GRUBRING

INDEX

1, Clearing 3, 'Tree Removal
2. Grubbing 4, Disposal of Cleared and
Grubhed MNaterials

1. GCLEARING shall consist of the felling, trimming and cutting
of trees into sections, and the satisfactory disposal of the
trees and other vegetation designated for removal, including
downed timber, snags, brush, and irubbish occurring within the
areas to be cleared, Trees, Sstumps, roola brush, and other
vegetation in areas to be cleared shall be cut off £flush with or
below the original ground surlace, except for such trees as may
be indicated or directed to be left standing, Trees designated
to be left standing within the cleared areas shall be trimmed of
all branches to such heights and in such nanner as nay be
indicated or directed. Linbs and branches to be trimmed shall be
neatly cut close to the bole of the tree or wain branches. Cuts
more than 1-1/2 inches in diameter thus made shall be painted
with an approved tree-wound paint. Trees and vegetation to be
left standing shall be protected from Jdanage incident to
clearing, grubbing, and constructivn opetations by the erection
of barriers or such othe: means aus -the circumstances reguire.
Clearing shall also include the vremoval and disposal of
structures that obtrude, encroach upon, or otherwise obstruct the
work,

2, GRURRING shall consist of the removal and disposal of stumps,
roots larger than 3 inches in diameter, and matted roots from the
designaled grubbiny ereas. Thiz naterial, together with logs,
and other organic or metsllic debris not suitable for foundation
purposes, shall be excavared and removed to a depth of not less
than 18 inches below the original surface of the ground in areas
designated to be grubbed and in atcas indic.ted as censtruction
areas under this contract, Depressicns made by grubbing shall be
filled with suitable material and compacted to maker the surface
conform with the original adjacent surface of the ground.

3. IREF_REMOVAL. Where indicated or directed, trees and stumps
that are designated as trees shall be removed f1on areas outside
those areas designated for clearing and grubbing, This work
shall include the felling of such trees and the removal of their
stumps and roots as specified in paragraph: Grubhirg,  Trees
ghall be dlsposed ol as specified in paragraph: Disposal of
Cleared and Grubbed Matetials,




4. DISPOSAL OF CLEARED 2 . All logs, stumps,
roots, brush, rotten wood, and other refuse from the clearing and
grubbing operations shall become the property of the Contractor,
and shall be removed from the work area and disposed of in
accordance with applicable Federal, State ang local laws,
ordinances and regulations.
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SECTION 2B
EXCAVATION. FILLING AND BACKFILLING
EQR.RUILDINGS

INDEX

Applicable Publications Backfilling

Definitions Filling and Compaction
Protection of Existing Capillary Water Barrier
Vegetation, Structures, Grading ¢
Utilities, and Topsnil Placing ¥
Improvements Protection :

Clearing and Grubbing

Excavation

1. A L PURLILC . The following publications of the
igsues listed below, but referred to thereafter by hasic
designation only, form a part of this specification to the extent
indicated by the references thereto.

1.]  WILITARY STANDARDS,

MIL-STN-619B Unified Soil Classification for Roads,
Airfields, Embankments and Foundations

STy FOR__TESTING __AMD _ MATERIALS _(ASTM)
STANDARDS.

D 1556~82 Density of Soil in Place by the Sand-Cone
Method

D 2167-66 Density of Soil in Place by the Rubber-
(R 1977) Balloon Method

VIRGINTA SOIL AND WATER CONSERVATIONU COMMISSION.

Virginia Erosion and Sediment Contrul Handbook (1980)
(Basic designation: Erosion Control Handbook.)

2. DRRIRIT .

2.1 QUITABLE MATERIALS include material that is free of
debris, roots, organic matter, frozen matter, and which is free
of stones with any dimension greater than one half of the
specified loose layer thickness.

2,2 UNSUITABLE MATERIALS include all material that contains

debris, roots, organic matter, [rozen matter, stone with any
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dimensjon greater than one half the loose layer thickress, or
other materiale that are determined by the Contracting Officer as
too wet or otherwise unsuitable for providing a stable subgrade
or stable foundation for structures,

2.3 COQUESTONLESS  AND _CONESIVE MATERIALS. Cnhesionless
vaterials are delined as materials classified in MIL-8TD~619 us
oW, GP, SW, and 8P, Cohesive matecials are defined as materials
classified as GC, 87, ML, ¢, MM, and CH, Materials rlassified
as OM and 8M will be identified as cohesionless when the fines
ave nonplastic, and cobesive when the fines are plastic.

2.4 NON-EXPANSIVE SQT! is defined &s any mate:n' 1l with 50
per cent or more graln sizes retained on a No, 23C sieve and
having a plasticity index of less than 15 per cent,

2,5 EXPANRIVE 80T, is defired as any soll not included in
the non-expansive definition above,

2.6 CAPTLLARY WATER DBARRIER MATERIALS are clean, crushed
stane, crushed o: uncrushed c¢ravel composed of hard, durable
particles,  Maxirum particle size shall be 1-1/2 inch and not
more than 2 per cent of the particles shall be small enough to
pass a Mo, 4 sieve,

207 AGCEPTARLE TOPSOTL  shall be as specified In the Brosion
Control Handhook,

2,8 DEGRER QR COMPACTION required is expressed as a
percentage of the maximum density obtained by the test precedure
preganted in AFTM DO 1856-82, abbreviated nerinafter as per cent
AL D 1856 masinnm density,

X CROUPCTION OF BXICTING VEGETALTON, STRUCTURES, UTILIZIES AND
IMVPOUEMENTS  f8 specified in the General Provisions., Exilsting
uwtitity limes that are chown or the drawings or the locations of
swihich rre made known to the Contractor prior to excavatlon and
that a.e to be retained shall be protacted from damage during
excavation and backfilling, and if damaged, shall be repaired by
the Contractor at hiu axpenze., aAny existing utility lines that
are Lo be cetained and that are not shown on the drawings or the
locations of which acre not wade known to the Contractor in
sufficient time to avoid damage, if inadvertently damaged during
excavation, shall be repaired Ly the Contractor, and adjustment
in pagnent will be made,

4. CLEARING AND GRUBLING,

4.1 GEMERAL. Unless otheiwise shown, the areas within lines
16 reat outelde of the building and 10 feet outside the Water
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Storage Tank foundation shall be cleared of trees, stumps, roots,
brush, and other vegetation, debris and other items that would
interfere with construction operations., Stumps, logs, roots and
other organic matter shall be completely removed, The resulting
depressions shall be completely filled and compacted in
accordance with paragraph: "Filling and Compaction" unless
further excavation is required,

4,2 ap . OF CARE D 'R ' Material
removed shall be disposed of off-site at the Contractor's
expense,

5, :AVATTON,

5.1 GENERAL. Excavation of every description and of
whatever substances encountered shall conform to the dimensions
and elevations indicated, except as specified herinafter, and
shall include trenching for utility systems to a point 5 feet
hevond the building and Water Storage Tank foundation line, and
all work incidental thereto, Excavation shall extend a
sufficient. distance from walls and footings to allow for placing
and removal of forms, installation of services, and for
inspection, except where section: "CONCRETE" peimits the conciete
for footings to ke deposited directly against excavated surfaces,
Excavations shall not be carried below indicated depths except to
remove unsuitable material. Unsuitable material which in
encountered adjacent to or underlying the footings or floor slab
shall be immediately reported to the Contracting Officer, who
wil) define in writing the limit and depth of removal c¢f such
unsuitable material as the work proceeds, In cases where
overexcavation is ordered to remove unsujtable material, an
equitable adjustment in the contract price will be made in
accordance with General Provisions paragraph: "Changes" to cover
the additional cost of performing the overexcavation, disposing
of the unsuitable material and backfilling the overexcavation,
Material removed below the depths indicated without specific
direction of the Contracting Qfficer shall be replaced at no cost
to the Government, to the indicated excavation grade with
suitable materials placed and compacted as specified in
paragraph: "Filling and Compaction", except that concrete
footings shall be increased in thickness to the bottom of
overdonth excavations,

5.2 EIPLOSIVES, Explosives shall be used in public rights
of way only with the prior written auchorization of the
Cont:acting Officer and in accordance with the reguirements of
the Virginla Department of Highways and Tiansportation.
Explosives shall be used outside of public rights of way only
with the prior written avthorization of the Contracting Officer,
and in accordance with the requirements of Roanoke County.
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5.3 DRAIMAGE. Excavation shall be performed in such manner
that the area of the site and the area immediately surrounding
the site will be continually and effectively drained by gravity
or temporary pumps. Water shall not be permitted to accumulate
in the excavation. The excavation shall be drained by methods
which will prevent the softening of the foundation Lottom,
undercutting of footings, or other conditions detrimental to
proper construction procedures.

5.4  EQUNDATION RCTIQN. All foundation soils on which
conerete footings are placed shall be protected from mevement or
other damage due to frost penetration, Soil Dbackfill,
insulation, heat, or other approved methods shall he used to
protect the foundation during periods of the year in which Erost
penetration is possible,

5,5 SHORING, including sheet piling, shall be furnished and
installed as necessary to protect workmen, banks, adjacent
paving, structures and utilities, Shoring, bracing, and sheeting
shall be removed as excavations are backfilled, in a manner to
prevent caving.

5.6 PBORROW. here suitable materials are not avallable in
sufficlent quantity from all required excavations under this
contract, approved materials shall be obtained from off-gite
sources at the Contractor's responsibility and expense,

5.7 DISPOSAL  OF EXCAVATED MAPERIALS,  Suitable excavated
material required for Fill or backfill shall be placed in the
proper section of the permanent work required under this section,
ar shall be separately stockpiled if it cannot be veadily placed,
Material in uexcess of that required for the permanent work and
unsuitable material shall be dispcsed of off-site at the
Contractor's responsibility and expense, Stockpiles and wasted
materials shall be placed, graded and shaped for proper drainage
and neat appearance, giving due concideration to drainage from
adjacent properties, and in accordance with the Erosion Control
Hfandbook,

5,8 [EINAL GRADE, Care shall be taken not to disturb the
bottom of the excavation. Excavation to final grade shall not be
made until just before concrete is to be placed.

6. BACKFILLING ahall not begin until construction below finish
grade has been approved, underground wutilities have been
inspected, tested and approved, forms removed, and the excavation
cleaned of trash and debris. Backfill shall be brought to
indicated finish grade. Backfill shall not be placed in wet or
frozen areas. Backfill shall be of suitable materials placed and
compavted as apecified ander paragraph: "Filling and Compaction”.
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Heavy equipment for spreading and compacting backfill shall not
be operated closer to foundation walls than a distance equal to
the height of backfill above the top of footing; the area
remaining shall be compacted by power-driven hand tampers
suitable for the material being compacted. Backfill shall be
placed carefully around plpes to avoid damage to coatings,
Backfill shall not be placed against foundation walls prior to 7
days after placement of the walls. As far as practicable,
backfill shall be brought up evenly on each side of the wall, and
sloped to drain away from the wall,

7. EILLING AND COMPACTIQN. Suital:ile material shall be used in
fills and backfills and for replocing unsuitable material as
defined hereinbefore. Sampling and testing thall be performed ap.
hereinafter specified, i

7.1 MOISTURE AND _ DENSITY _DETERMINATIONS. Testz for
determination of maximum density and optimum moisture shall be
performed by the Contractor in accordance with the requirements
of ASTH D 1556. Samples shall be representative of the materials
te be placed. An optimum moisture-density curve shall be
obtained for each principal type of materi:1 or combination of
materials encountered or utilized, Results of these tests shall
be the basis of cuntrol for compaction. The abiove testing shall
include Atterbery limits, grain size determination, and specific
gravity.

7.2 RPA P_GROUND SURFACES, Unsuitable material in
surfaces to receive fill or in excavated areas shall he removed
and replaced with suitable materials, to the extent and depth
directed by the Contracting Officer. The surface shall be
scarified to a depth of 6 inches before the £ill is started.
Sloped surfaces steeper than ] vertical to 4 horizontal shall he
plowed, stepped, benched or broken up in such manner that the
£fil1 material will %ond with the existing naterial, When
subgrades are of less than the specified density, the ground
surface shall be broken up, pulverized, and compacted to the
density specified density in accordance with paragraph:
"Compaction" hereinafter, When a fill is adjacent to a required
excavation or natural ground, the excaveted natural ground
portion shall be scarified to a depth of 12 inches and compacted
as specified for the adjecent fill,

7.3 PLACING. The approved suitable materials shall be
placed in successive horizontal uniformly spread layers of loose
material not more than ¢ inches thick, except that in areas not
accessible or permitted for the use of self-propelled rollers or
vibrators the loose layer shall be 4 inches thick, Fills shall
not be placed until subgrade is checked and approved., Fills
shall not be placed on muddy or frozen subbase. Topsoil shall be
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placed on areas not to ceceive pavement or structures, in
accordance with paragraph: "Topsoil Placing"”,

7.4 COMBACTION shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel~wheel rollers, or other approved
equipment well suited to the soil being compacted. Material
shall be moistened or aerated as necessary to provide the
moisture content that will readily facilitate obtaining the
specified compaction with the equipment used. When questionuble
or borderline materials are encountered, the Contracting Officer
will determine the compaction reqguirements to be used. <Cohesive
soils shall be at a molsture content between 1 per cent below and
4 per cent above optimum moisture when compacted. Each layer
shall be compacted to not less than the percentage of maximum
density specified below:

Per cent ASTM D 1556
up D

Cohesive Cohesionless

Material
Fill, backfill, and suigrade
under paved areas and £loor slab 90 95

7.5 TESTS POR AND CONTROL OF DENSITY,

7.5.1  Sampling apnd_  Testing,  All quality control
sampling and testing shall be performed by the Contractor. See

section: "Special Provisions", paragraph: "Contractor Quality
Control”.

7.5.2 Density Control. The Contractor shall adequately
control his compaction operations by test made in accordance with
ASTM Standard D 1556 or ASTM Standard D 2167 to ensure placement
of materials within the limits of densities specified below. A
minimum of two tests will be required for each 4,000 sqyuare feet
or less of area filled or backfilled in each 1ift, The location
of the tests shall be as directed by the Contracting Officer.
The Contractor shall make as many additional tests as he requires
to obtain the specified density at all points. Copies of all
test results shall be furnished to the Contracting Officer.
Tests may be made by the CGovernment for verification of
compliance; however, the Contractor shall not depend on such
tests for his control of operations, Deficiencies in
construction shall Le corrected by the Contractor at no
additional cost to the Covernment,

7.6 RECONDITIONING OF SUBGRADES. Approved compacted

subgrades that are disturbed by Contractor's subseguent
operations or adverse weather t=hall be scarified and compacted as
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specified herinbefore to the required density prior to further
construction thereon, Recompaction over underground utilities
shall be by hand tamping.

8. CAPILLARY WATER BARRIER under concrete floor slab shall
consist of materials as herinbefore defined., The capillary water
barrier shall be placed directly on the subgrade after the
subgrade has been approved for density and elevation
requirements, and shall be compacted with a minimum of two passes
of a hand-operated plate type compactor,

9, GRADING, Unless otherwise shown, the areas outside of the
building and Water Storage Tank foundation line required to be
graded shall be constructed true to grade, shaped to drain, and
shall be maintained free of trash and debris until final
inspection has been completed and the work has been accepted.

10, TQPSQIL PLAGCING. Areas outside the building and Water
Storage Tank foundation line, except paved or otherwise surfaced
areas, which are disturbed by work under this contract shall be
topsoiled, tilled, limed, fertilized and seeded or sodded in
accordance with the Erosion Control Handbook,

11. PROTECTION. Settlement or washing that occurs in graded,
topsoiled or backfilled areas prior to acceptance of the work
shall be repaired and grades reestablished to the required
elevations and slopes,
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4ERQ_ACCIDENTS

SECTION 2C
EOR WATER LINRS

INDEX

Applicable Publications 6. UTesting

Definitions 7. Pavement and Walk

Excavation Removal and

Backfilling Replacement

Special Requirements
AMtachments:  Virginla Dept, of Hipghwnys Pu'ching Hequirements, Sheete Loand

PART 1 - GEMERAL 0

1. ABPLICABLE PURLICATIONS. The publications listed helow form,.f.
a part of this specification to the extent referenced. The’
publications are referred to in the text by the basic designation
only.

1.1 MILITARY STANDARDS (Mil, Std.).

MIL-STD~619B Unified Soil Classification System for
Roads, Airfields, Embankments and
Foundations

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTH) PUBLI~
CATIONS.

D 1556~82 Density of Soil In Place by the Sand-Cone
Method

D 1557-78 Moisture~Density Relations of Soils and
Soil=Aggregate Mixtu:es Using 10-1b

(4.54 kg) Rammer and 18-inch (457 mm)
Drop

D 2167-66 Dengity of Soil In Place by the Rubber
(R 1977) Balloon Method

E 548~79 Generic Criteria for Use in the Evalna-
tion of Testing and Inspection Agencies
2, DERINITIONS.

2.1 SATISPACTORY MATERIALS. Satisfactory materials shall
consist of any material not listed as unsatisfactory.
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2.2 UNSATISEACTORY  MATERIALS. Unsatisfactory materials
include but are not limited to those materials contalning roots
and other organic matter, trash, debris, frozen materialg and
stones larger than 3 inches, and mnmaterials classified in
MIL~STD~619 as ML, PT, OH, and OL. Unsatisfactory materials also
include landfills, refuse, or debris from previous construction,

2.3 COHRSIONLESS AMD _COHESIVE MATERIALS. Cohesionless
materials include materials classified in MIL-STD-619 as GW, GP,
SW, and SP, Cohesive materials include materials elazsified as
GC, SC, ML, CL, MH, and CH. |Materials classified as GM and SM
will be defined as cohesionless only when the flnes are
nonplastic,

2.4  ROGK. Rock shall consist of boulders measuring 1/2
cubic yard or more and materials that cannot be removed without
systematic drilling and blasting, such as material in ledges,
bedded deposits, unstratified maszes and conglomerate deposits,
and below ground concvete or masonty structures, exceeding 1/2
cubic yard in volume, except that pavements will not be cun-
sidered as rock.

2,5 UNSTABLE ATvRKIAL. Unstable material shall consist of
materials too wet to properly support the water pipe, conduit or
appurtenant structures,

2.6  SELECT. GRANULAR MATERIAL.  Select granular material
shall consist of well~graded sand, qravel, crushed gravel,
crushed stone or crushed slag composed of hard, tough and durable
particles, and shall not contain more than 10 per cent by weight
of material passing a No, 200 mesh sleve and no less than 95 per
cent by weight passing a l-inch sleve, with a maximum allowable
aggregate size of 1 inch or the maximum size recommended by the
pipe manufacturer, whichever 1is semaller, unless otherwise
specified,

<7 DEGRER QF COMPACTION. Degree of compaction shall be
ssed as a percentage of the maximum density ohtained by the
srocedure presented in ASTH D 1557,

2
e
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test

PART 2 -~ EXECUTION

3. [EXCAVATION. @Excavation of svery description and of whatever
substances encountered shall be performed to the lines and grades
indicated, During excavation, material suitable for backfilling
shall be stockplled ir an orderly manner at a distance from the
hanks of the trench sufficient to avoid overloading and to
prevent slides or cave-ins, Adequate drainage shall be provided
for the stockpiles and surrounding areas by means of ditches,
dikes, or other approved methuds, The stockpiles shall also be
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protected from contamination with unsatisfactory excavated
material or other material that may destroy the quality and
fitness of the suitable stockpiled material. 1If the Contractor
fails to protect the stockpiles and any material becomes
unsatisfactory as a result, such material, if directed, shall be
removed and replaced with satisfactory on-site or imported
material at no additional cost to the Government. Excavated
material not required or not satisfactory for backfill shall bhe
disposed of off-site, Grading shall be done as necessary to
prevent surface water from flowing into the excavation, and any
water accumulating therein shall be removed so that the stability
of the bottom and sides of the excavation is maintained,
Unauthorized overexcavation shall be backfilled in accordance
with paragraph: "Backfilling" at no additional cost to the
Government.

3.1 TRENCH EXCAVATION. The trench below the top of the pipe
shall not be excavated wider than the outside diameter of the
pipe plus 24 inches. Where trench widths are exceeded, redesign
using stronger pipe or special installation procedures may be
necessary, and the cost of such design and increased cost of pipe
or installation shall be borne by the Contractor, with no
additional cost to the Government. Trench walls below the top of
the pipe shall be as nearly vertical as possible, Trench walls
above the top of the pipe may be sloped or widened as necessary
for the proper performance of the work.

3.1.1 Bottom Preparation. Trench bottoms shall be
overexcavated to allow the ipstallation of granular bedding as
detailed on the drawings. Stones greater than 3 inches in
diameter, or such diameter as the manufacturer of the pipe may
recommend, encountered at the bottom of the trench shall be
removed and the void backfilled with suitable material.

3.1.2 Removal of Rock. Where rock is encountered in
the bottom of the trench, such material shall be removed to a
depth of 6 inches below the required grade and replaced with
suitable material as provided in paragraph: "Backfilling".

3,1.3 Removal of Unsuitable Materjal. Where unstable
material is encountered in the bottom of the trench, such
material shall be removed to the depth directed and replaced to
the proper grade with select granular material as provided in
paragraph: "Backfilling". When removal of unstable material is
required due to the fault or neglect of the Contractor in his
performance of work, the resulting material shall be excavated
and replaced by the Contractor at no additional cost to the
Covernment.
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3.2  EXCAVATION FOR APPURTENANCES. Excavations for manholes
or similar structures shall be of sufficient size to permit the
placement and removal of forms for the full length and width of
structure footings and foundations. Rock shall be cleaned of
loose debris and cut to a firm surface either level, stepped ot
gserrated, as directed. Loose disintegrated rock and thin strata
shall be removed, Removal of unstable material shall be as
specified above., When concrete is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of
the excavation, Excavation to the final grade level shall not be
made until just before the concrete or masonry is to be placed.

3.3 DEWATERING. The Contractor shall provide and maintain
adequate dewatering equipment to remove and dispose of all
surface and ground wate: entering excavations, trenches, or other
parts of the work, FEach excavation shall be kept dry ducing
subgrade preparation and continually thareafter wuntil the
gtructure to be built, or the pipe to be installed, therein is
completed to the extent that no damage from hydrostatic pressure,
flotation, or other cause will result, All excavations for
concrete structures or trenches which extend down to or helow
ground water shall be dewatered by lowering and keeping the
ground water level beneath such excavations 12 inches or more
below the bottom of the excavation, Suriace water shall be
diverted or otherwise prevented from entering excavated areas or
trenches to the greatest extent practicable without causing
damage to adjacent property. Existing drainage facilities mway bhe
used for disposal of surface and ground water during dewatering
operations, subject to the prior approval of the Contracting
Qfficer, The Contractor shall bhe responsible for all damages
incurred by the drainage facilities as a result of the dewatering
operations. All pipes and conduits shall be left clean and frece
of sediment.

3.4 SUERTING AND SHORING. Brcopt where banks are cut back
on a stable slope, excavation for structures and trenches shall
be sheeted, braced, and shared, ag necessary, to prevent caving
or sliding, to provide protection for workmen and the work, and
to provide protection for existing structures and facilities.
Sheeting, bracing, and shoring shall be designed and built to
withstand all loads that might be caused by earth movement or
pressure, and shall be rigid, maintaining shape and position
under all circumstances.

4, DBACKFILLING. Backf{ill material shall consist of satisfactory
material,  Backiill shall be plaved in layecs not exceeding 6
inches looge thickness for compaction by hand opetated machine
compactors, and 8 inches loose thickness for other than hand
operated machines, unless otherwise specified, Rach layer shall
be compacted to at least 95 per cent maximum density for
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cohesionless soils and to 90 per cent maximum density for
cohesive soils, unless otherwise specified,

4.1  TRENCH BACKFILL. Trenches shall be backfilled to the
grade shown. The trench shall be backfilled to 2 feet above the
top of the pipe prior to performing the required pressure test.
The joinkts and couplings shall be left uncovered during the
pressure test.

4.1,1  Repls..ment of Unstable Material.  Unstable
material removed from the bottom of the trench or excavation

shall be replaced with select granular material placed in layers
not exceeding 6 inches loose thickness.

4.1.2 Bedding. Bedding shall conform to the details
shown on the drawings and specified below., Material shall be
deposited in 6 inch thick loose layers and compacted with
approved methods to at least 95 per cent maximum density. Care
shall be taken to ensure thorough compaction of the £ill under
the pipe haunches. Bedding shall consist of select granular
material. A maximum allowable aggregate size of 1/2 inch shall
be used for all pipe.

4,1.3 Initial Bagkfill. 1Initial backfill shall consist
of satisfactory materials with a maximum stone size not exceeding
1/2 inch, Initial backfill shall be placed in 6-inch loose
thickness layers and compacted to at least 90 per cent of maximum
density at moisture contents that will facilitate compaction in

granular materials and shall be within +2 per cent of optimum
for all other materials. Initial backfill shall be placed to a
height of at least 1 foot above the top of the pipe. Care shall
be taken to ensure thorough compaction under the haunches of the

pipe.

4,1.4 Pinal Backfill. The remainder of the trench
shall be backfilled with satisfactoxry material, Backfill
material shall be deposited and compacted as follows:

4.1.4,1 . Backfill shall be
placed up to the elevation of the base course in 6-inch layers
and compacted to 95 per cent maximum density. Base course shall
be compacted to 100 per cent maximum density. Pavement shall
conform to paragraph: "Pavement and Walk Removal and
Replacement”. Water f£looding, puddling, or jetting methods of
compaction will not be permitted,

4.,1.4.2 YWalks. . _Sodded _ or Seeded Areas. and
i . Backfill shall be deposited in layers of a
maximum of 12~inch loose thickness, and compacted to 85 per cent
maximum density for cohesive soils and 90 per cent maximum
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density for cohesionless soils. Compaction by water £looding,
puddling, or jetting will not be permitted, The requirements of
this paragraph shall apply to all other areas not otherwice
specifically designated.

4.2 BACKEILL .. FOR__APRURTENANGES. After the manhole or
similar structure has been constructed and concrete or mortar
allowed to cure for at least 5 days, backfill shall be placed in
such a manner that the structure will not be damaged by the shock
of falling earth. The backfill shall be deposited and compacted
as specified for final backfill, and shall be placed in such a
manner as to prevent eccentric loading or excessive stress on the
structure.

S, SPECIAL  REQUIREMENTS. Special requirements for both
excavation and backfill are as follows:

5.1 COVER. Treaches shall be of a depth to provide a
minimum cover of 3 feet from finished grade to top of pipe.

5,2 PLASTIC MARKIMNG TAPE, Warning tape shall be of the type
specifically manufactured for marking and locating underground
utilities. The tape shall be installed directly above the pipe,
at a depth of 18 inches below the finished grade unless otherwise
shown or directed, The tape shall be blue, acid and
alkali-resistant polyethylene film, 6 inches wide with a minimum
thickness of 0.004 inch and shall have a minimum strength of 1750
p.s.i. lengthwise and 1500 p.s.i, crosswise, with an elongation
factor of 350 percent. The tape shall bear a continuous printed
inscription the words "WATER MAIN" or other phrase of similar
import,

6. TESTING, Testing shall be the responsibility of the
Contractor, and shall be performed at no additional cost to the
Government,

6.1 DETERMINATION OQF DENSITY. Density tests shall be
performed by an approved commercial testing laboratory, or may be
performed using facilities provided by the Contractor. Approval
of testing facilities will be based on compliance with ASTM E
548, and no work requiring testing will be permitted until the
facilities have been inspected and approved by the Contracting
Officer. Tests shall be performed in sufficient numbers to
ensure thad oh2 speciflied Jansicy &3 balng optalnea for each Lifh and for any
shange In tne type or backlill material belng used, & alnlmum cf one test per
500 feet of installatisn shall he parformed, Laboratery tests for moisture-
density relationships shall be determined in accordance witzh ASTM D 1857, Field
in-place denglty shall be Jatermined in aceordancs with ASTM D 1556 and ASTY
D 2167, Trunches lrpreperly nompavted shall be recpened to the depih dirscted,
shen reftlled and compacted to she densley specifiad, 1t no addisisnnl cost o
the Gevernment,
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7. i 3 v .n

7.1 ELEXIBLE PAVEMENT. Where construction requires cutting
and replacing of flerible pavement, cutting shall be so
accomplished that the remaining exposed edges shall conform
vertically and horizontally to a straight line. The full depth
of surface and binder course shall be removed to a width of 10
feet with a saw cut at the edges, Base course shall be removed
to a point 1 foot (minimum) tO 2 feet (maximum) back from each
side of the trench. The pavement replaced shall match the
existing in materials.

7.2  CONCRETE PAVEMENT, CURB, CURB AND GUITER, AND WALKS.
Where construction requires cutting of concrete pavement,
concrete curb, concrete curb and gutter or concrete walks, the
item in question shall be removed to the nearest joint, but not
less than 1 foot from the edge of the trench. The replaced
section shall match the existing section in shape, reinforcement
and section, and shall be 3000 p.s.i. concrete, air-~entrained.
Waste materials shall be disposed of as specified elsewhere for
this contract.

7.3 PAVEMENT REPLACEMENT FOR STATE _OF VIRGINIA HICHWAYS. Where
construction requires cutting of state highway pavements, the Contractor

shall obtaln a State Highway Permit and perform cutting and replacement work
in accordance with the attached Virginia Department of Highways requirements.




VIRGINIA DEPARTHENT OF HIGHWAYS
PAVEMENT PATCHING REQUIREMENTS

1. All patches are to be replaced in i with the hed sheet showing the
required moethod of replacing cuts.

Tho Pormittee will be required to restore the surface and the hase of the roads in.
cluded under this perinit in 2 manner suitable to the Virginia Dopartment of High.
ways and Transportation, either by rosurfacing these streets with a prime and seal
treatment 1o thelr original width or by a bituminous cancrete patch as indicated on
the attached shoteh ("Roquiredd Mothods of Replacing Cuts"). The surface treatment
is to be applled In the following manner: 10” of approved base material compacted
to 100% donsity is applied over the ontire width of trench excavation and the
ontire ourface is then scarfied to its orlginal widih with enough Type:] stabilizing
materials added to provide a satisfactory murface for the bituminous prime treat.
ment. The surface is then to be shaped and maintained for & petiod of not less
than one week open to traffic to achieve compaction with mulficient molsture
added &t that time, either caleium chloride or water, to allay dust and provide
good compaction, The prime treatment of CRS:2 type asphalt to be applied at the
rate of 0.3 gallon per 3q. yard and immediately covered with 25 pounds per square
yd. of a8 crushed stone, this prime weatment Is allowed to stand for a perlod of
at loast 24 hours, then the seal is applied at the rate of 0.3 gallon CRS-2 per sq.
yd., and immediately covered with 25 pounds per 8q. yd. of w8 crushed stone.
During the process of placing this prime and seal, it shall be rolled by self-powered,
sellspropelled unit with a manufacturar's rating of 7 to 10 tons. All material used
to conform with Virginia Department of Highways and Transportation Specifica:

tions,

. All base materlal applied must conform with the Virginia Department of Highways
and Transportation Specifications for base material,

. The Permittee shall see that dusty conditions are kept to a minimum, eithor by the
addition of water or calcium chloride at ol times, R

. The Dapartment of Highways and Transportation may, at Its discretion, reject back.
fill materfal which {t feels to be unsuitable,

. No bituminous material shall be applied between November 1 and April I, except
by written authorlzation from the Vicginia Deparcment of Highways snd Transportar
tlon and treatment shall be applied only when the atmospheric temperature is
above 50 degrees and whon the weather is not foggy and damp,

. When the installation 13 made in the shoulder or other traveled portions of roadway
which are not hardsurfaced, the top 10" of trench must be replaced with good
bank gravel or crushed run stone with a capping of crushed run material over the
entlre shoulder,

. Pormittoe shall restore all disturbed drainage facilities immediately and provide
positive drainage.

A. Applicants to whom permita are issued shall at all times indemnify and save
harmiess to the State Highway and Transportation, Commission and Common.
woalth of Virginla from responstbiticy, damages, or lability arising from the
exarcise qranted In such permit,

. A permit may be denled any applicant, and all permits lssued by the State
Highway and Transportation Commission may be revoked, whenever, in the
opinion of the State Highway and Trans,.riation Commissioner, the safety, use
or maimenance of the highway o requires.
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REQUIRED METHODS FOR KEPLACHS LTS

A S T BE

TRIMED TO NEAT
STTAMGHT LINES
AND SEALED ol
TACKH MATER AL
BLFORE SURFACE
MATERIAL 1S ADDED

¢

e EDGE OF PAVEMENT
oy

DITCH FLOW LINE
e

SHOULDER AND
DITCH LINE T BE
REPLACED TN CON-
FORV WITH ENIST:
ING SHOULDERS AND
DITCH. ADD

Paiet to conform with alevation CRUSHER RUN BLLE

of all siden N STONE TO SHOULDERS

BOTTOM & ALL SIDES o1 A i 15 e
OF CUT TO BE PRINED & ELANT MR PG RIES
WITR ASPHALT PRIOR THICKNESS OF EAIST SURFACE.
TO PLACING PLANT MK, ALY 2

: 10" STABILIZED MATERIAL TYSE .
SIZE 21.A, COMPACTEL, 72 100%

MAZIMUM DENSITY.

BACKFILLED IN 6" LAYERS EACH
LAYER COMPACTED TQ 95%
DENSITY (INCLUDES ALL DIS
TURBED AREAS ON VA, DEPT. OF
HWYS. RIGHT OF WAY).

NOTE:

I8 CUT 15 MADE IN GHAVEL RUAIWAY, 2 PLANT WIN SURFACE TO RE DELETED & TOP
12V OF STABLIZED BASE 1S TO CUNFORM A1TH THE EXISTING SURFACE, EAChH PAVE.
MENT CUT SHAL!L HE COVERED WiTH A TEMPORARY OR PERMANENT ASPHAL'T PATCH

THE SAME DAY EXCAVATION (5 MADE,
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ZERO ACCIDENTS

SECTION 2D
WATER LINES

INDEX

Applicable Publications Materlals

General Installation
Excavation, Trenching, and Hydrostatic Tests
Backfilling for Water Lines Diginfection
Subtmittals Cleanup

PART 1 - GENERAL

1. APPLICABLE PUBLICATIONS. The publicatlons 1isted below form a part of
this specification to the extent referenced. The :ublications are referred
to in the text by the basilc designation only.
1.1 FEDERAL SPECIFICATION (Ped. Spec.).
L~C~5308 Coating, Pipe, Thermoplustlc Resign or
& Am~1 Thermosetting Epoxy

& Int. Am~2
L-~P~1035A Plastic Molding Material, Vinyl Chlorlde

Polymer and Vinyl Chloride-Vinyl Acetate
Copolymer, Rigid

W=V-54D Valve, Gate, Bronze, (125, 150, and 200
Pound, Threaded Ends, Flanged Ends,
Solder Ends, and Brazed Bnds for lLand

Use)

AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI) STANDARDS.

A21.4~1980 Cement-Mortar Lining for Ductile~Iron and
Gray~Iron Pipe and Fitvings for Water

A21,11~1980 Rubber~Gasket Joints for Ductile~Iron and
Gray-Iron Pressure Pip. and Flttings

A21,51~1981 Ductile~Iron Pipe, Centrlfugally Cast in

& Exratum Metal Molds or Sand-Lined Molds, for

Water or Other Liquids

B2.1-~1968 Pipe Threads (Except Dryseal)

B16.1~1975 Cast Tron Pipe Flanges and Flanged Flttlngs,
Class 25, 125, 250, and 800

AMERICAN SOCLETY FOR TESTING AND MATERIALS (ASTM) PUBLICATIONS.

B 86-83 Seamlegs Copper Water Tube

AMERLCAN WATER WORKS ASSOCIATION (AWWA) STANDARDS.

Cl10~82 Ductile=Tron and Gray~lron rittings, 3 In.
Through 48 In., for Water and Other Liquids

€203-78 Coal-Tar Protective Coatings and Linings for
Steel Water Pipelines - Enamel and Tape ~
Hot Applied
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€500~80 Gate Valves, 3 In. Through 48 In. NPS, for Water
& Correctlon and Sewage Systems
€502-80 Dey=Barrel Fire Hydcants
& Errata
(July 1981)
€600-82 [nstallation of Ducttle~Iron Water Malns
and Thelr Appurtenances
£601-81 Muinfecting Water Matlne
L800-66 Threads for Underground Service Lins Flttiogs

2. GENERAL. This sectlon covers watet supply lines, water service lines,
and connectlons to bullding service.

2.1 PIPING FOR WATER SERVICE LINES. Piping for water service linzs
shall be copper tubing, unless otherwlse shown or specifled.

2,2 PIPING OTHER THAN WATER SERVICE LINES. Pipiog Ffor other than
water service Llnes =hall be ductile lron, unlass otherwise shown or
specdfied.,

2.3 RECOMMENDATLONS OF THE MANUFACTURER. The Contractor shall, as a
pact of the shop drawings, submit to cthe Contracting Offlcer the manufac~
turer's recommendatlons for each material or procedure to be utilized which
{s in accordance with such recommendations. The Contractor shall have a copy
of the manufacturer's instructlons avallable at the congtructlon site at all
times and shall follow these lastructions unless otherwise directed by the
Contractlng Offleer.

3. EXCAVATLON, TRENCHING, AND BACKFILLING FOR WATER LINES. Excavatlon,
treaching, and Dacktilllng shall be In acenrdance with the applicable pro-
vislons of SECTION: EXCAVATION, TRENCHING, AND BACKFILLING FOR WATER LINES
except as mod{fled hereln.

Ao SUBMITTALS. Lo accordance with SECTION:  SPECTAL CLAUSES, the Contrac-
Lor shall submit data for the following items required by thls section.
bl CATEGORY 1. None.
4.2 CATEGORY 1.
4.2.1  For Approval.
Machanieal Cutter
Pipe Jdolnts
(onnectLong
llydvostatic Tests
for Information Only.
Manufacturer's Recommendations (Para. 2.4)

PART 2 = PRODUCTS

3. MATERIALS shall wonform to the respective speclfications and other
requirements specifled helow:
5.4 DPIPE.

3.1.1  Copper Tubing, AST™ B 88, Type K, anncaled.

5.1,2  Ductile~Iron Plpe. Water line and blowoff line pipe
shall conform to ANST AZ1.51, worklng pressure not less than 300 psi and a
mintmum depth of bury of 3 feet unless otherwise shown or specified. Plpe
shall be cement-mortar [ined in accordance with ANSI A21.4., Linings shall be
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standard thickness. All ductile cast-iron piping, valves, fire hydrants, and
fittings 4in direct contact with soil backfill ghall be provided with a cntho-amé‘l,ﬂn
dic protection system in accordance with SECTION: CATHODIC PROTECTION f{GALVA=- (R v
NIC ANODE TYPE) and shall be coated and/or wrapped with one of the materials ed)
specified below.

5.1:2.1 Plastic Resin fystem. fted. Spec. L-C=530, Type
I; or L-~p-1035, composition, type, class, and grade suitable for the purpose,
thickness as required for the Type 1 syatem of Fed. Spec. L~C-530.

5.1.2,2 Epoxy System. Fed. Spec. L-C~530, Type II.

5.1.2,3 Coal-Tar Systems Primer and ecnamel conforming
to AWWA C203. The thickness of the dry coating system shall be not less than
1/16 inch at any point.

5.2 JOINTS.

5.2.1 Copper Tubing. Joints ahall be compression-pattern
flared and shall be made with fittings herelnafter specified.

5.2,2  Ductdle~Iron Pipe.

5.242,1 Mechanical Joints shall conform to ANSI A21.,51
with rubber gasket joints which shall conform to ANSI A21.11.

5.2+2,2 Push—on_Joints shall conform to ANSI A21.1l.

5.2.2,3 Restraint Joints where called for on the
dravings shall be Lok-Fast Joint as manufactured by the American Cast Iron
Company, Superlock as manufactured by Clow Corp,, or vetainer glands
conforming to ANSI/AWWA C111/A21.11 or approved equal.

5.2.2.4 Rubber Gaskets and Lubricant shall conform to
the applicable requirements of ANSI A21.11.

5¢242,5 Flanged Joints shall be wused only inside of
structures and at the connéctlon to the existing water line, and shall
conform to AWWA Cl10 or ANSI Bl6.1. Flanged joints shall be suitable for a
vorking pressure of 150 psi.

5.2.3 Bonded Joints. For ferrous piping, a metallic bond shall
be provided at each joint, including Joints made of flexible couplings, calk~
ing or rubber gaskets, of ferrous metal piping to effect continuous conductiv-
ity, The bond wire shall be type RHW~USE, size 1/0 neaprene jacketed copper
conductor shaped to stand clear of the Joint. The bond shall be of the
thermal weld type. Test leads shall be provided in accordance with the
details shown on the drawings. Test leads shall be placed at intervals not
exceading 300 feet, on pipe casings, and where the pipe crosses within
6 dnches of any other metal pipe (provide 2 test leads at such locations, one
for each pipe)s Test leads will not be required within 300 feet of a riser
plpe or any other place where the pipe will be readily accessible. The
Contractor shall provide a plan showing the dimensioned location of all test
leads. Test leads and bond connections shall be made with the exothermal
weld process, insulated with coal tar mastic, and protected with a weld
shield or plastic weld cap.

5.2.4 Insulating Joints shall be 4nstalled between new and
existing piping, 1Insulating joints shall consist of a sandwich type flange
dielectric insulating gasket, insulating washers, and inaulating sleeves for
flange bolts. 1Insulating gaskets shall be full faced with outside diameter
equal to the flange outside diameter. Bolt insulating sleeves shall be full
length.

5.3 FITTINGS AND SPECIALS.

5.3.1  For Copper Tubing, Fictdngs and specials shall be flared

and conform to ANSI Bl6.26.
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5.3.2  For Ductile~Iron Pipe. Fittings and specials shall be
suitable for 300 psi pressure ratling, unless otherwise specified. Fltctlnge
and speclals for mechanical joint pipe shall conform to AWWA CL10. Fictings
and specials for use with push~on plpe shall conform to AWWA CL10 and ANST
A2)l.4. Fittings and speclals shall be cement mortar lined in accordance with
ANSI 21.4. Liniogs shall be standavd thickness.

5.4 DIELECTRIC FITTINGS shall be installed bhetween new and exlsting
plpinge  Dielectric fittings shall prevent metal to metal contract of
dissimilar metallic piping elements and shall be sultable for the required
working pressure.

55 VALVES .

5.5.1 Check Valves or Buackflow Preventers shuli be designed for
a wvorking pressure not less than 300 psi. Connections shall be as required
for the piplog in which they are installed.

5.5.2 Cate Valves shall be designed for a working pressure of
not leas than 300 psi. Valve connections shall be as vequ.red for the piping
in which they arve ingtalled. Valves shall have a clear waterway equal to the
full nominal diameter of the valve, and shall be opened by turning counter-
clockwise. The operating nmut or wheel shall have an arrow, cust in the
metal, indicating the direction of openlng.

5.5.2.1 Valves $maller than 3 Inches shall be all
bronze and shall confora to Fed. Spec. WW-V-54, Type I, Class B.

5,5.2.2  Valves 3 Inches and Lacger shall be iron body,
bronze mounted, and shall conform to AWWA ©500. Flanges shall not be buzied.
An approved plt shall be provided for all flanged coanections.

5,53  Pregsure Reducing Valves shall be bronze body, deslzned
for a working pressure of not lasy than 300 pst, and shall conform to County
of Roanoke water system standacda.

5.5.4  Vacuum and Alr Relief Valves shall be designed for a
worklng pressure of not less than 30 psl and shall be a l-lneh APCO 200A or
equal, conform Lo County of Roancke water systems standacds, see drawings.

5.5,5 ALl valves In contact whkth the earth will be coated the
same as ductlle cast {ron plipe.

5.0 MANMOLES.  Manholes shall conform to Councy of Roancke water
system standards, see drawings.

5.7 FIRE UYDRANTS. Fire hydrants shall conform to AWWA C502 and
County of Roanoke water system standards. Fire hydranta in contact with the
carch will be coated the same as duerile cast iron plpe.

5.8 MISCELLANEOUS TTEMS.

5.8.1  Corporation Stops shall have standard corporation stop
thread conforming to AWWA CB0O on the finlet end, with flanged Jjoints, com-
presslon patteru flared tube couplings, or wiped jJoints for connections to
goosenecks, see drawings.

5.8.2  Goosenecks. Copper tublng for gooseneck connections
ghall conform to the applicable requirements of ASTM B 88, Type K, anncaled.
Length of connectlons shall be In accordance with standard practlce.

5.8.3  Sexvice Stops shall be watervorks inverted ground key
type, oval or round [low way, tee handle, wlthout drain. Plpe connectlions
shall be suitable for the type of plpe useds ALl parts shall be of brenze
with female iron plpe size connectlons or compression pattern flared tube
couplings, and shall be designed for a hydrostatie test pressure of not less
than 200 psi.

20-4

M0nsgs




ORizina

5.8.4 Service Boxes shall be cast d{ron. Extensfon sgervice (de) )
boxes of the required length and having either screw or slide type adjustment o
ahall be ingtalled at all service box locations, The boxes shall have houg=
ings of sufficient size to completely cover the service stop and shall be
complete with identifying covers.

5.8.5 WHater Meoters shall conform to County of Roanoke water
system standards.

5.8.6 Meter Boxes shall conform to County of Roanoke water
system standards, see drawings.

5.8.7 Flexible Joints shall be reinforced neoprene flexible
rubber spool with single unfilled arch, steel retalning rings, and control
units, Style 100 as manufactured by Metraflex Co., or equal.

PART 3 ~ RXECUTION

6. INSTALLATION,
6.1 HANDLING. Pipe and accessories shall be handled so as to lnsure

delivery to the treach in sound, undamaged condition. Particular care shall
be taken so as not to injure the pipe coating or llning. If the coating or
lining of uny pipe or fltting is damaged, the repair shall be made by the
Contractor at hls expense 4in a satisfactory manner. No other plpe or
material of any kind shall be placed inside a pipe or fitting after che
coating has been applied. Pipe shall be carried into position and not
dragged. The use of pinch bars and tongs for aligning or tucrning pipe wiil
be permitted only on the bare ends of the pipe. The interfor of pipe and

accessories shall be thoroughly cleaned of forelgn matter before bheing
Llowered Lnto the trench and shall be kept clean during laying operations by

plugging or other approved methods. Before laying, the pipe shall be
inspected fox defeats. Material found to be defective before or after laydng
shall be replaced with sound material without additional expense to the
Government..

6.2  CUTTING OF PIPE. Cutting of pipe shall be done 4n a neat and
workmanlike manner without damage to the pipe. Unless otherwise recommended
by the manufacturer and authorized by the Contracting Offlcer, cutting shall
be done with an approved mechanical type cutter. Wheel cutter shall be used
when practicable. Copper tubing shall be cut square and all burs shall be
removed, Squeeze type mechanical cutters shall not be used for ductile ironm.

6.3 ADJACENT FACILITIES.

6.3.1 Sewer Lines. Where the location of the water line 4is not
clearly defined on the drawings, the water plpe shall not be laid cleser than
10 feet horizontally from a sewer, except where the bottom of the water plipe
will be at least 12 {nches above the gewer pipe, in which case the water pipe
shall not be laid closer than 6 feet from the sewer. Where water llnes cross
under gravity flow sewer 1ines, a 20~foot section of sewer line, capable of
withgtanding 15 psei internal pressure, shall be centeved over the crossing.
Water lines shall, {n all cases, cross above sewage force mains or inverted
siphons and shall be not less than 2 feet above the sewer main. No joints
ghall be located within 6 feet of the crossing.

6.3.2  Other Utilities. Water lines shall not be laid in the
same trench as any other utdlity line. Where ferrous water lines cross any
nonferrous utilicy lines, a minimum vertical separation of 12 inches shall be

maintained.
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6.3.3 Roads. Water lines cresslng public roads and highways
ghall be encased in a rigld casing at cthe locations shown on the drawings, in
accordance with the requirements of the Virginia Department of Ulghways and
Transportatlon and these specifleations. 1In the event of a conflict between
requirements, the more stringent requirement shall govern. Casing plpe shall
be installed by borlng unless otherwise indicated. Bore holes shall be
mechanically bored and cased using a cutting head and a continuous auger
mounted lnslde the caaslng pipe. Casing shall be Installed slmultangously
with the boring of cthe hole. Boring wethods wuslng water wlll not be
permitted. Casing pipe shall be welded steel plpe with a minimum yield
strength of 35,000 psi and a mintmum wall thickness of 1/4 inch. Jolnts in
the casing pipe shall be weldeds ‘Water pipe {nside the caalag anall be
supported as detailed on the drawings.

6.4 JOINT DEFLECTION. The maxlwmum allowable deflection for ducclle-
fron pipe shall be as given Ln AWWA C600. T1f the alinement requires deflee-
tlon in axcess of the above limitations, speclul bends or a suffleient number
of shorter lengths of plpe shall ba furnished to provide angular deflectlons
within the lmit set focth,

6.5 PLACING AND LAYING.

6.5.1 Pipe and Accessories shall be carefully lowered into the
trench by means of dervicks, ropes, belt slings, or other authorized equlp~
ment.  Under no clrveumstances shall any water line materials be dropped or
dumped Lato the trench. Care shall be vaken o avold abrasion of the plpe
coating. FExcept where necessary in making connections with other lines or ag
authorized by the Contracting Offlcer, pipe shall be laid with the bells
facing in the directfon of laying., The full length of each section of pipe
ghall rcast golidly on rhe plpe bed, with recesses excavated to accommodate
plpe bells, couplings, Joincs, and flctings. Pipe that has had the grade or
Jolnt disturbed after laying shall be taken up and relatd, Pipe shall not he
latd fn water or when treach conditlons are unsultable for the work. Water
sliall he kept out of the trench uatll jolalng ls completed. When work ls not
In progress, open ends of pipe, flctings, and valves shall be securcly closed
an that no trench water, earth, or other substance will enter the plpes or
fittlops, Where any pirt of the coating or lulng 1s damaged, the repair
shall bhe made by the dontractor at his expense In a satlsfactory manner,
Pipe ends left for Cutuce connectlons shall be valved, plugged, or capped,
and anchored, as shown.

h.5.2  Connections, where connectlon s made batween new and
axisting llnes, the covnectlons shall be made by using speclals and fittings
to sult the actual conditions, Standard methods are avallable for making
connectlons to varfous types of plpe, elther under pressure or In the
dewatered conditfon. Where made under pressure, these connections shall be
tnscalled as approved by the Coutracting Of{lcer.

() JOINTING .

661  Coppor Tubing, Joints shall be made with flared fit-
Llngs. The [lared end tube shall be pulled cightly agalnst the tupered part
of the [Leting by o nut whleh 1s part of the fltting, so there s metal-to=
qetal contact,

66,2 Ductile~Iron IFipe. Mechanical and push~on type Jolnts
shall be Installed {n accordance with AWWA C600.

6.6.3  Bonded Joints shall be installed In accordance with
detalls specified for jolnts under paragraph: MATERIALS.
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6.6.4 Dielectric Fittinga shall be installed in accordance with I’/’.’l’r‘,
details specified for joints under paragraph: MATERIALS. Dielectric unifons
shall be encapsulated in a fleld poured coal tar covering, with at least
1/8=1nch thickness of coal tar over all fitting surfaces.

6.6.5 Connections Between Different Types of Pipe and acces-
gories shall be made with transitlion fittings approved by the Contracting
Officer.

6.7 SERVICE LINES. Service lines shall 4nclude the pdpeline connect-
ing the existing bullding piping to water lines. All service lines and
valves shall be provided with extension service boxes of the lengths required
by the depth of service line stops or valveas, Service lines shall be the
same nominal diameter as the existing pipes to which they will be connected.
They shall be connected to the main by a directly tapped corporation stops A
corporatlon stop and & copper gooseneck shall be provided with either type of
connection. Maximum slzes for directly tapped corporatlon stopes shall be as
in Table I.

6.8  SETTING OF FIRE HYDRANTS, VALVES, AND VALVE BOXES.

6.8.1  Fire Hydrants shall he located and 1Installed as shown.
Each hydrant shall be connected to the main with a 6~inch branch line unless
otherwise shown. Cover shall be at least ae much as that of the maln.
Hydrants shall be set plumb with pumper nozzle faclng the roadway and the
center of the outlet not legs than 18 inches above the finished surroundling
grade, and the operacing nut not more than 48 inches above the finlshed
surrounding grade. Except where otherwise approved, backfill around hydrants
shall he thoroughly compacted immediately after imstallation, to {lansure

beneficial use of the hydrant as soon as practicable. The hydrant shall be
set on a slab of concrete not less than 4 inches thick and 15 inches aquare.

Not less than 7 cuble feet of free draining broken stone or gravel shall be
placed around and under the waste opening of dry barrel hydrants to lnsure
dralnage.

6.8.2 Valves and Valve Boxes shall be installed where shown or
specified, and shall be eet plumb. Valve boxes shall be centered on the
valves. DBoxes shall be installed over each outside gate valve unless other-~
wise shown. Where feasible, valves shall be located outside of paved arecas
or private driveways and parking areas. FRarth £ill shall be carcfully tamped
around valve boxes to a distance of 4 feet on all gides of the box, or to the
undisturbed face of the trench 1if less than 4 feet.

6.8.3 Hydrants and Valves after delivery shall be dralned to
prevent freezing and shall have dinteriors cleaned of all Cforeign matter
before installation. Stuffing boxes shall be tightened and the hydrant or
valve shall be fully opened and closed to {nsure that all parts are in

working condition.
6.8.4 Service Boxes. Where water lines are located below paved

areas having curbs, the boxes shall be installed 2 feet back of the curbs.
Where no curb exists, sarvice boxes shall be 4dnstalled 4in accesslible

locations, beyond the limits of street eurfacing, walks and driveways.

6.8.5 Check Valves, Backflow Preventers, Pressure Reducing
Valves, and Vacuum an r Rellel Valves sha nstalled 1n accordance
with the requirements of the County of Roanoke water system.

6.8.6 DBlowoff Valves shall be 4installed in the same manner as
gate valves,
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6.9 THRUST _AND  ANCHOR BLOCKS.  Plugs, caps, tees, and bends
defleating 22-1/2 degrees or more, eclther vertically or horizontally, on
water malng, and all fire hydrants, shall be provided with thrust or anchor
blocks. Metal tle rods and clamps or lugs may be used {n llieu of blocks at
locatlons approved by the Contruecting Officer. Valves shall be securely
anchored or sghall be provided with blocklng to prevent movement. Blocking
shall be conerete of a mix not leaner than 1 part cement, 2-L/2 parts sand,
and 5 parts gravel, having a compressive strength of not less than 3,000 nai
afcer 28 days. Blocking shall be placed betwe... solid ground and the hydrant
or fitcing to be anchored. Unless otherwise 1, iicated, the base and thrust
bearing sides of the blockse shall be poured ('irectly against undisturbed
goil. The sides of blocks not subject to thrust may be poured against forms.
The -area of bearing shall be na shown on the drawings for a soil bearing
pressure of 1,500 p.g.f. Blocking shall be so placed that the fitting joints
will be accessible for vepair. Steel rods and clamps shall be protected by
coatlng with bltumloous paint.

7, _UYDROSTATIC TESTS. Where any section of water line 1is provided with
conerete blocking for fittings or hydrants, the hydrostatic tests shall not
be made until at least 5 days after the pourlng of the concrete, unless
otherwise approved. The method proposed for the disposal of waste water from
hydrostatic tests &nd disinfection shall be submitted to the Contracting
Offlcer for approval prior to performing hydrostatic tescs.

7.1 PRESSURE TEST. After the pipe 4s lald, the Jolnts completed,
fire hydrants permanently fnstalled, and the trench partlally backfilled
Leaving the Joints exposed for examination, cthe newly laid piping or any
valved sectlon shall, unless otherwlse specified, be subjected for 1 hour to
a pressure test of 3350 psl. Rach valve shall be opened and closed geveral
times during the test. Exposed plpe, flutings, valves, and hydraats shall be
carefully examined durdng the partlally open trench test. Joints showing
visible leakage shall be replaced or remade as necessary. Cracked or defee
Llve plpe, Jolnts, fictings valves, or hydrants discovered ln consequence of
this pressure test shall be removed and replaced with sound material, and the
test shall be repeated uatll che test rcesults are satlsfactory. The
requirement for the jJoints to vemaln exposed for the hydrostatic tests may be
valved by the Contracting Offlecer when one or more of the following
conditlons is encounteced:

i, Wet or unstable soil condltions In the trench.

b, Compliance would require malntaining barricades and walkway around
and across an open trench In a heavily travelled area which would require con~
tinuous surveillance to insure safe operating conditions or the safety of
passerby.

¢, Malntaining an open trench would unduly delay the completion of the
contract.

ds An unforesceable cause which would result {n excess cost.

The Contractor may request the wailver, setting forth the reasons for the
request and statlng the altecnatlve procedure proposed to comply with the
requiced hydrostatic tests. Backfill placed prior to the tests shall be
placed In accordance with the requirements of SECTION: EXCAVATION, TRENCH-
ING, AND DACKFILLING FOR WATER LINES. Piplog and speelals requiring
replacement or repalr, as dlsclosed by hydrostatic tests, and all work
connected therewith, shall be at the Contractor's expense.

20-8

006k 4%




7.2 LEAKAGE TEST. Leakage test shall be conducted after the pressure
tests have been satiafactorily completed. The duratfon of each leakage test
shall be at least 2 hours, and during the test the water line shall be sub=
jected to a pressure of 200 psi. Leakage 1s defined as the quantity of water
to be supplied into the newly laid pipe, or any valved or approved section
thereof, necegsary to maintain the apecified leakage test pressure after the
pipe has been filled with water and the air cxpelled. No piping installation
will be accepted until the leakage test ia less than the number of gallonsg
per hour as determined by this formula:

L = ,000135NDX

In which L equals the allowable leskage in gallons per hour; N is the number
of joints in the length of pipeline tested; D i the nominal diameter of the
plpe in inches; and X {8 the square root of the average test presaure durlng
the leakage test, in psig. Should any test of pipe disclose leakage greater
than that specified, the defective joints shall be located and repaired until
the leakage 1s within the specified allowance, without additional cost to the
Government.

743 TIME FOR MAKING TEST. Except for joint material setting or where
conerete reaction backing necessitates a delay, pipelines jointed with rubber
gaskets, mechanlcal or push=on joints, or couplings may be subjected to
hydrostatic pressure, inspected, and tested for leakage at any time after
partial completion of backfill,

7.4 CONCURRENT HYDROSTATIC TESTS. The Contractor may elect to
conduet the hydrostatic teste using elther or both of the following proce-
dures. Regardless of the sequence of tests employed, the results of pressure
tests, leakage tests, and disinfection shall be satisfactory as specified.
All replacement, repair, or retestlng required shall be accomplished by the
Contractor at no additfonal cost to the Government.

7.4,1 Pressure Test and Leakage Test may be conducted con-

currently.
7.4.2 Hydrostatic Tests and Disinfection may be conducted

concurrently, using the water treated for disinfection to accomplish the
hydrostatic tests. If the water is lost when treating for disinfection and
alr ls admitted to the unit belng tested, or if any repair procedure results
in contamination of the unit, disinfectlon shall be repeated.

8. DISINFECTION. Before acceptance of potable water operation, each unit
of completed water line shall be dlsinfected in accordance with the require-
ments of AWWA C601 and the Virginia Department of Health. After pressure
tests have been made, the unit to be disinfected shall be thoroughly flushed
with water until all entralned dirt and mud have been removed befare
introducing the chlorinating material. The chlorinating material shall be
elther 1liquid chlorine in solution, calcium hypochloxite, or sodium
hypochlorite, conforming to paragraph: MATERIALS. The chlorinating materlal
ghall provide a dosage of not less than 50 milligrams per liter (mg/l) and
ghall be {introduced into the water lines in an approved manner. 11
pipelines shall be chlorinated uaing only the above specified chlorinating
material in solutlon. In no case will the agent be introduced intn the line
in a dry/solid state. The treated water shall be retained in the pipe long
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enough to destroy all nonspore~forming bacteria. Except where a shorter
perlod is approved, the reteation time shall be ot least 24 hours and shall
produce not lese than 10 mg/l of chlorine throughout the line at the end of
the retentfon periods AlL valves on the lines being disinfected shall be
opened and closed several times duriog the contact period. The line shall
then be flushed with clean water until the residual chlorine s reduced to
less than 1.0 mg/l, During the flughing perlod, each fire hydrant on the
1ine shall be opened and closed several timea. From several points in the
unit, the Contracting Officer will take samples of water in proper sterilized
contalneras for bacterial examlnation. The disinfeetlion shalli be repeated
until tests {ndicate the absence of bacterlological contamination for at
least 2 full days. The unit will not be accepted or put into service until
satisfactory bacteriological results have been obtalned. All bacterlological
examinations shall be made by a commereial laboratory selected by the
Contractor and approved by the Contracting Officer.

9.  CLEANUP. Upon completion of the installation and teating of the water
and service 1ines and appurtenances, all debrls and surplus materials

resulting from the work shall be removed.

TABLE T, STZE OF CORPORATION STOFS AND OUTKLETS

Outlets w/Service
Pipe Size Corporation Stops, Inches Clamps, Inches

Inches For Ductile~Iron Single & Double Strap

6 L~1/4 1-1/2
8 1-1/2 2
10 1=1/2 2

L2 & larger 2

e

i




SECTION 2B

INDEX

Applicable Publications Grade Control
Degree of Compaction Mixing and Placing
Materials Materials
Approval, Sampling and Smoothness

festing Maintenance
Equipment
Weather Limitations

Preparation of Subgrade

APPLICABLE PUBLICATIONS, The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only.

1.1 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM]
STANDARR

D 1556-82 Density of Soil in Place by the Sand-Cone
Method

1.2 VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANGPORTATION.

Road and Bridge Specifications, 1962 (Basic Designation:
VDH & T)

2, DEGREE QF COMPACTION. Stabilized aggregate base course
material shall be compacted to not less than 100 per cent of the
maximum density as defined by test procedures in D 1556,

3. MATERIALS. Stabilized aggregate base course material shall
conform to the requirements of VDH & T Section 205, Size §.

4. APPROVAL, SAMPLING AND TESTING. Sampling and testing shall
be the responsibility of the Contractor, and shall be performed
at no additional cost to the Government. Sampling and testing
shall be performed by an approved commercial testing laboratory,
or by the Contractor subject to approval. Maximum density and
optimum moisture shall be determined in accordance with D 1556,
field density shall be determined at such frequency as the
Contracting Officer may direct, in accordance with the
requirements of ASTM D 1556,
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5. EQUIRMENT. FEquipment shall be subject to the approval of the
Contracting Officer.

6. WEATHER LIMITATIONS. DBase course shall be constructed only
when the ambient temperature is above 35 degrees F. When the
temperature falls below 35 degrees [, the Contractor shall
protect, by approved methods, all areas of completed or partly
completed base course from freezing.

7. REPA F DE. Prior to constructing base course,
the previously constructed subgrade shall be cleaned of all
foreign or objectionable materials. The subgrade shall conform
to the requirements of section: "Excavation, Filllng and
Rackfilling for Building". No base course material shall be
placed until approved by the Contracting Officer,

8. GRADE_CONTROL. During construction, the lines and grades
shown shall be maintained by means of line and grade stakes
placed by the Contractor.,

9. MIXING AND PLACING MATERIALS. Base course materials shall be

mixed and placed in accordance with VDH & T section 309,

10,  SMOOTHNESS., The surface of the finished base course shall

be such that it shows no deviations in excess of 3/8 inch when

tested with a 10 foot straightedge applied both at right angles

and parallel to the centerline of the base course area.

Deviations in excess of this amount shall be corrected by

removing material and replacing with new material, or hy
 reworking existing material and recompacting.

11, MAINTENANCE ., Base course shall be maintained in a
gatisfactory condition until accepted, Areas damaged by
freezing, rain, traffic or weather conditions shall be corrected
to meet specified requirements.
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SECTION 2F
BITUMINOUS SURFACE COURSE
(CENTRAL PLANT HOT MIX)

INDEX

Applicable Publications 8. Transportation of
Materials Materials
Submittals 9. Placing

Machines, Equipment and 10, Compaction

Tools 11. Joints

Weather Limitations 12. surface Requirements
Preparation of Base Course

Grade Control

. The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only,

1.1

Road and Bridge Specifications (1982) (Basic
designations VDH & T)

2. MATERIALS shall conform to the requirements of VDH & 7,
section 212, type 8~2 or S~3, and section 312.02, bituminous
concrete.

3,  SUBMLTTALS. In  accordance with SECTION: SPECIAL CLAUSES, cthe
Contractor shall submit data as specified.

3 CATEGORY 1. None

3.2 CATEGORY II. Certification of compliance for the mater{al
specified,

4. INE shall be as approved by the
Contracting Officer,

5, WEATHER T . Surfaceand intermediate course shall
be constructed only when the underlying course is dry and the
weather 1is not rainy. Unless otherwise directed, no material
shall be placed when the temperature of the surface to receive
the material is below 40 degrees F.

6., PREP G, No bituminous material shall be
placed until the Contractxng Officer has approved the underlying
course and all defects therein have been corrected.
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7. GRADE _GCQNTROL. The lines and grades shown on the drawings
shall be established and maintained by means of line and grade
stakes placed by the Contractor.

8, TRANSPORTATION QF MATERIAL The bituminous mixture shall be
transported to the site in such a manner as to ensure delivery at
proper temperatures for placing and compaction. Delivery shall
be such as to permit as much of the placing as possible to be one.
in one day. Loads that have been wetted by rain, or have become
cold or have crusts of unworkable material will not be
acceptable.

9, BLACING, Prior to placing of surface and intermediate
course, the underlying course shall be cleaned of all
objectionable material, debris, trash and other foreign matter by
power blowers, brooms or other approved methods. No material
shall be placed until the Contracting Officer has approved the
underlying course for this purpose, and the tack or prime coat
applied as specified in section: "Bituminous Tack Coat". Placing
shall be in accordance with VDH & T, section 320.

10, COMPACYION shall be in accordance with VvDH & T, section
320,

1l. JQINTS shall be constructed in accordance with VDH & T,
section 320, and shall be kept to a minimum.

12, SURPACE REQUIREMENTS, Upon completion of final rolling, the
surface shall not vary more than 1/8 inch when tested with a 10

foot straightedge laid both parallel to and at 90 degrees to the
centerline of the pavement. Surface irregularities exceeding
this tolerance shall be corrected as directed,
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ZERQ_BCCIDENTR
SECTION 2G

INDEX

Applicable Publications 7. Application of
Bituminous Materials Bituminous Material
Quantities to be Applied 8, Submittals
Equipment, Tools and Machines

Weather Limitations

Preparation of Surface

APPLICABLE PUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced, The
publications are referred to in the text by basic designation

only.
1.1 AMERICAN SQCIETY FOR TESTING AND MATERIALS (ASTM)
BUBLICATIONG.

D 977-80 Emulsified Asphalt
D 2028-76 Cutback Asphalt (Rapid~Curing Type)
D 2397-7% Cationic Emulsified Asphalt

2. BITUMINOUS MATERIAL shall be cutback asphalt conforming to
the requirements of ASTM D 2028, designation RC70 or RC250, or
emulsified asphalt conforming to the requirements of ASTM D 977
or ASTM D 2397 designation SS-1 or SS-1h.

3, QUANTITIES TQ BE APPLIED. Bituminous material for the tack
coat shall be applied in quantities of not less than 0.05 gallon
nor more than 0,15 gallon per square yard of surface. The exact
quantities may be adjusted to suit field conditions, as approved
by the Contracting Officer.

4. EQUIPMENT, TOOLS AND MACHINES shall be as approved by the
Contracting Officer.

5. WEATHER LIMITATIONS. The tack coat shall be applied only
when the base course is dry, and when the ambient temperature is
50 degrees F or higher, and when the temperature has not been
below 35 degrees P for 12 hours immediately prior to application,
unless othervwise directed,

6. PREPABATION OF SURPACE. Immediately prior to applying tack
coat, the surface to receive tack coat shall be cleaned of all

\f;14 q




loose material, trash, debris and other objectionable material to
the satisfaction of the Contracting Officer.

7.  APBLICATION OF BITUMINOUS MATERIAL. Immediately following
the preparation of the surface, the bituminous material shall be
applied by standard construction methods subject to Lhe approval

of the Contracting Officer,

8,  SUBMITTALS. In accordance with SECTION: SPECIAL CLAUSES, tle
Contractor shall submit data as specified.

8.1 CATEGORY 1. None

8.2 CATEGORY IX. Certification of compliance for the material
gpecified. )
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ZERQ.ACCIRENIS
SECTION 2H

INDEX

Applicable Publications 6. Application of
Bituminous Materials Bituminous Material
Quantities to be Applied 7. Submittals
Equipment, Tools and Machines

Weather Limitations

APPLICABLE PUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only.

1.1 AMEBIQAN.EQQIFIX_EQB_IEﬁIING_AND_MATEBIALS_iAEIMl

D 2027-76 Cutback Asphalt (Medium~Curing Type)
(R 1981)

D 2397-79 Cationic Emulsified Asphalt

2. BITUMINQUS MATERIALS shall be liquid asphalt conforming to
ASTM Standard D 2027, designation MC-30 or MC-70 at the
Contractor's option, except that only MC-30 shall be used on
dense~graded base course material if MC-70 does not adequately
penetrate the base course material, or emulsified asphalt
conforming to ASTM D 2397,

3, QUANTITIES TO BE APPLIED., Bituminous prime coat material
shall be applied in quantities of not less than 0.15 gallon nor
more than 0.40 gallon per square yard of base course, The exact
qguantities may be varied to suit field conditions.

4, ROUIPMENT, TOOLS AND MACHINES shall be as approved by the
Contracting Officer.

5. WEATHER LIMITATIONS. The prime coat shall be applied only
when the base course is dry or contains moisture in excess of
that amount which will permit uniform distribution and the
desired penetration. The prime coat shall be applied only when
the ambient temperature is 50 degrees F or above, and when the
temperature has not been below 35 degrees F for 12 hours
immediately prior to application, unless otherwise directed.
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6. PRERARATION QF_ SURFAGE. Immediately before applying prime
coat material, the surface to receive prime coat shall be cleaned ,
of all objectionable material, trash and contamination to the
satisfaction of the Contracting Officer.

7.  ARPLICATION OF BITUMINOUS MATERIAL. The Contractor shall
apply prime coat material using standard construction procedures,
subject to the approval of the Contracting Officer.

8.  SUBMITTALS. In accordance with SECTION: SPECIAL  CLAUSES, the
Contractor shall submit data as specified herein on the following:

8.1 CATEGORY I. None

8.2  CATEGORY II. Certification of compliance for the material
gpecl fied.
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4RRQACCIRENTS

SECTION 2J
LSS
INDEX
1, Applicable Publications 5. Certified Test Result
2, Materials 6. Standard Drawing
3. Installation No. 40-17-01

4, Submittals

1. ARPLICARLE.PUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation

only.
1.1 AMERICAN CONCRETE INSTITUTE (ACI) PUBLICATION.

ACI 318-77 Building Code Requirements for
(1980 Suppl.) Reinforced Concrete, with
Commentary

1.2 AMERICAN SOCTETY FOR TESTING AND MATERIALS (ASTM)

BUBLICATIONS.

A 615-82 Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

C 33-82 Concrete Aggregates

C 150-81 Portland Cement

C 231-82 Air Content of Freshly Mixed
Concrete by the Pressure Method

2, MATERIALS.

2.1 shall be proportioned and mixed to produce a
minimum compressive strength of 4,000 p.s.i. at 28 days. Mixing,
forming, curing and proportioning shall conform to the applicable
portions of ACI 318, An air-entraining admixture shall be
batched in the mixture in proper proportions to produce an air
content of from 3 to 6 per cent by volume of the concrete, when
ggiermined in accordance with the requirements of ASTM Standard C

2.2  PORTLAND _J&mgﬂm shall conform to the requirements of
ASTM C 150, Type I or II, low alkali,

.
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2.3 AGGREGATE shall conform to the requirements of ASTM |
C 33. Maximum size of coarse aggregate shall be 3/4 inch. :

2.4 3 i, shall conform to the requirements of
ASTM A615, Grade 40 or 60,

3. INSTALLATION. Precast concrete wheel stops shall be
installed at the locations shown., Wheel stops shall have the
dimensions shown on Standard Drawing No. 40-17-01, Sheet 7.

4, SUPMITTALS. In accordance with section: ‘"Special
Provisions", the Contractor shall submit for approval data as
specified herein on the following:

4.1 CATEGORY I. None,

' . Certified test results and certificates as
listed in the following paragraph.

S. CERTIFIED TEST RESULTS. The Contractor shall submit
certified test results showing that concrete materials and mixes
conform to all requirements of these specifications.
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SECTION 2K
JA]

INDEX

1. Applicable Publications

2, General

3, Seeding and Sodding in Public Right of Way
4, Seeding and S5odding on Private Property

1. APRLICABLE PUBLICATIONS. The publjcations listed below form
a part of this specification to the extent indicated by the
references thereto. The publications are referred to in the text
by the basic designation only,

1.1 VIRGINIA SOIL. AND WATER CONSERVATION COMMISSION.

Virginia Erosion and Sediment Control Handbook, Second
Edition, Richmond, Virginia, 1980. (Basic designation
as used herein: Erosion Control Handbook.)

DE ; ] .

Road and Bridge Specifications, Richmond, Virginia, July
1, 1982, (Basic designation as used herein: VDH & T.)

2., GENERAL. This section covers seeding and sodding of all soil
exposed by construction activities under this contract,

2,1 All slopes equal to 3:1 or steeper shall be sodded,
2,2 All other areas shall be seeded.

3, SEEDING AND SODDING IN PUBLIC RIGHTS-OF-JAY. All areas in
public right-of-way disturbed by construction activities under
this contract, and not to be paved or riprapjed, shall be top-
soiled, tilled, limed and fertilized, mulched, and seeded or
sodded in accordance with the requirements of VDH & T.

3.1 Seeding mixtures, rates and seeding dates shall be as
required in the Erosion Control Handbook, Table l.66a.

3.2 Sod shall he in accordance with the Erosion Control
Handbook, Table 1l.67a.

4. SEEDING AND SODDING ON BERIVATE PROPERTY. All areas not in
the public right-of-~way disturbed by construction activities un-
der this contract, and not to be paved or riprapped, shall be
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topsoiled, tilled, limed and fertilized, mulched and seeded or
sodded in accordance with the requirements of the Erosion Control
Handbook Standard and Specification 1,66, Permanent Seeding, and
Standard and Specification 1.67, Sodding,

4.1 Seeding mixtures, rates, and seeding dates shall be ag
required in the Erosion Control Handbook, Table 1l.66a,

4.2  Sod shall be in accordance with the Erosion Conkrol
Handbook, Table 1.67a,

In accordance with section "Special Provisions",
all submit affidavits for seed and fertilizer as
required by VDH & T, Section 257,




ZERQ_ACCIRENTS
SECTION 2L
WATER.SIQRAGE TANK
INDEX

Applicable Publications 6, Concrete Foundation
General 7. Testing and Disinfection
Materials and Equipnent

Submittals

Workmanship

1. APPLICABLE PUBLICATIONS. The following publications form a
part of this specification to the extent referenced. The
publjcations are referred to in the text by basic reference only.

1.1 AMERICAN WATER WORKS ASSOCIATION (AWWA) STANDARD
SRECTFICATIONS.

p-100~79 Welded Stee) Tanks for Water Storage
D~102-78 Painting Steel Water Storage Tanks

2, GENERAL.

2.1 The Contractor shall furnish all plant, labor, equipment
and materials and shall perform all operations necessary for the
installation, testing, painting and disinfection of the water
storage tank and valve pit, The storage tank shall be designed,
fabricated and erected by an approved firm having not less than
ten years of experience in this type of work, prior to the date
of the invitation for bids.

2,2 WORK_SPECIFIED ELSEWHERE. Concrete for foundations not
specified below shall be as specified in section: "Concrete".

3, MATERIALS AND EQUIPMENT shall be as specified below and us
shown, and shall be suitable for the service intended. Materials
and equipment shall be new and unused, except for tests.

3.1 STANDARD PRQDUCTS. Material and equipment may at the
Contractor's option be the standard products of a manufacturer of
such products but shall in any event essentially duplicate
equipment that has been in satisfactory service in waterworks
operatlons at least two years prior to bid opening, except as
specified above,




3.2 WATER._STORAGE_TANK shall be of a design standard with
the fabricator, welded steel or glags coated bolted in place, as
approved by the Contracting Officer and conforming to AWWA D 100,
or equivalent, Interior supports shall not be used.

3.2,1 The water sorage tank shall be designed for the
following loads:
Roof live load: 40 p.s.[,
Roof dead load: Actual
wWind load: as resultinzfrom a wind speed of 80
m.p.h. on vertical surfaces
Earthquake zone: 1
Allowable soil bearing pressure: 2,500 p.s.f.

3.3 EITTINGS_AND PIPING shall conform to the requirements of

Section: Water Line.

3.4 DCCESSORTRS; The water storage tank shall be provided
with the following accessories:

24 inch diameter screened roof vent

24 inch diameter access manhole, located in roof, above
the overflow level, with solid watertight shoebox
cover hinged at one side, with locking device and
compressible rubber gasket which shall provide a
continuous seal around the manhole between the lip of
the manhole cover and the manhole trunk

Qutside ateel ladder ant cnge on shell of sank t'rom roof to a
polnt A feet above pmule

6 inch diameter screened overflow plpe carrxied
externally from roof to ground. The intake shall
have a capacity of 700 gallons per minute with a
water level not more than 6 inches above the weir.

One 10 inch diameter inlet-outlet opening

Two 54 inch dianeter manholes in the bottom ring of the
shell

One 6 inch drain and 6 inch gate valve, including all
fittings and pipe

Exterior tank level jndicator to register over the range
indicated on the drawings. Cable penetrations shall
be suitably screened,

3.4 CONTEACT DRAWINGS for the water storage tank are
general and may be modified as required for the installation of
the equipment furnished, If any departures from the contract
drawings are deemed necessary by the Contractor, details of such
proposed departures and the reasons therefor shall be submitted
in writing for approval as soon as practicable. Such departures
shall be made only after written approval by the Contracting
Officer, and at no additional cost to the Government.
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4. SURMITTALS . In accordance with section: "Special
Provisions", the Contractor shall submit for approval items as
gpecified herein on the following:

4.1 CATEGORX. 1.

Water Storage Tank fabrication and erection drawings
pipe and fittings

Accessories

Welding

Reinforcing bar details and placement drawings

Certification that welded water storage tank design, if
used, conforms to the requirements and recommendations
of AWWA D100, or in case a bolted steel tank design is
used, that the design will result in the construction
of a water storage tank equivalent to one meeting the
requirements and recommendations of AWWA D100,

Certification that the paint materials and methods of
application conform to the requirements of the Virginia
Department of Health and of Roanoke County

5, WORKMANSHIP., Materials and equipment shall be installed to
conform with the contract documents, in accordance with the
approved reconmendations of the fabricator or manufacturer. The
installation shall be accomplished by workers skilled in the type
of work required under this section of the specifications,

5.1 HELDS shall be made by certified welders and shall be
inspected by a certified welding inspection laboratory approved
by the Contracting Officer.

5,2 PAINTING will be required if glass-coated bolted steel
construction is not employed.

5.2.1 All painting and materials shall be in accordance
with AWWA D102-~78 and Virginia Department of Health and Roancke
County standards. All steel shall be thoroughly cleaned of rust,
mill scale, slag, dirt, weld slag and other foreign substances by
grit blasting in conformunce with SSPC~51L0, ALl puinting materials shall
be applied in strict accordunce with the printed instructions of the manufac-
turer of the product involved.

5.2.1,1 A prime coat of epoxy red oxide zinc
chromate primer approved by the Contracting Officer shall be
applied to all interior surfaces, with a resulting dvy film
thickness of not less than 1,5 mils.

5.2,1.2 A prime coat of inhibitive primer approved
by the Contracting Officer shall be applied to all exterior
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surfages, with a resulting dry £ilm thickness of not less than
1.5 mils,

5.2,1.3 All interior and exterior surfaces shall
receive two finish coats of paint, as follows:

Interior Surfaces:

First Coat: Epoxy brown oxide zinc chromate
intermediate paint approved by the Contracting
Officer, finished dry £ilm thickness not less
than 1.5 mils,

Second Coat: Epoxy aluminum approved by the
Contracting Officer, finished dry film thickness
not less than 2,0 mils,

Exterior Surfaces:

First Coat: Alkyd intermediate coat approved by
the Contracting Officer, finished dry film
thickness not less than 1.5 mils.

Second Coat: Aluminum pain approved by the
Contracting Officer, finished dry f£ilm thickness
not less than 1.0 mil., Color selection will be
made by the Contracting Officer.

5.2.1.4 A1l exterior surfaces shall have a total
dry f£ilm thickness of not less than 4.0 mils.

5.2.1.5 The interior coating shall be allowed to
dry not less than five days before the tank is filled with water,

CONCRETE FOUNDATIONS. Concrete for foundations shall be as

6.
specified in section: "Concrete",

7. TESTING AND DISINFECTION shall be in accordance with Virginia
Department of Health standard nethods and as specified in

Section: Water Line,




4ERQ_BCCIDENTS
SECTION 3A

INDEX

Applicable Publications 6. Sampling and Testing
General Requirements 7. Concrete Finish
Submittals 8. Premolded Expansion Joint
Materials 9. Perimeter Insulation
Concrete Strength 10, Vapor Burrier

APPLICABLE PBUBLICATIONS., The following publications form a
part of this specification to the extent referenced, Refetence
in the text is by basic designation only.

1.1 VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION.

Road and Bridge Specifications (1982) (Basic
designation: VDH & T)

1.2 AMERICAN SQCIETY FOR TESTING AND MARERIALS (RSTM)
EUBLICATIONS.

D 175267 Preformed Sponge Rubber and Cork
(R 1978) Expansion Joint Fillers for Concrete
Paving and Structural Construction

2. GENERAL _REQUIREMENTS. Unless otherwise specified or
directed, all concrete shall be air entrained concrete in
accordance with VDH & T, and the Contractor shall comply with all
requirements specified therein for placing, transporting and
curing concrete,

3. SUBMITTALS.
3.1 Category. 1.

3.1.] The Contractor shall submit certification that
all materials specified herein meet the
requirements of VDH & T for the classes, types
and strengths of concrete specified.

Reinforcement bar details and placement
drawings.

4., MATERIALS shall be in accordance with VDH & T, sections 216,
217, 218 and 219, and ASTM D 1752~67.
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5. CONCRETE STRENGTH shall be as specified or shown, and shall
have a 28 day compressive strength of not less than 3,000 p.s.i.
unless otherwise indicated or specified. Should any section of
concrete fail to meet the strength requirement shown or
gpecified, a second test shall be made, and should this test not
show that the concrete has reached the required strength, the
entire pour from which the sample was taken shall be removed and
reg;aceg with fresh concrete until the proper strength is
achieved,

6, SAMBLING AND TESTING shall be in accordance with VDH & T,
section 219.

7. CONCRETE FINISH. Vertical surfaces which will be exposed to
view after the completion of construction shall have rubbed
finish., Floor slab and ramp shall have broom finish.

8. PREMOLDED EXPANSION JOINT shall be in accordance with ASTHM
D 1752-67.

Jy PERIMETER INSULATICH. Perimeter insulation shull be applled with adheslve
Lo the interior surface o foundation walls, extending from the underside of the
slab to the depth Indi mted,

10, YAPOR BARRIER, Immedintely betfore placing concrete, the capillary water
barrier or subgrade under olnbs in buildings shall be covered with s vapor
burrier unless membrane waterproofing ia indicated, Punctures and tears during
subgequent operations shall be patehed, Fdges shall be lapped not less than

b Inehes and ends not less than 6 inches, Patehes and lapped jolnts shall be
sealed with a pressure-sensitive adhesive or pressure~sensitive tape, not less
than 2 inches wide and compatible with the membrane,
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SECTION 4A
MASQNRY

INDEX

Applicable Publications Materials

Submittals

Handling and Storage

Protection
Erection

Bnvironmental Requirements . Pointing and Cleaning
Sampling and Testing

A 153-82
A 615-82
A 616-B2a
B 227-70
(R 1980)
C 62-81

C 67-81

C 270-82
C 476-80

C 952-76

APPLICARLE PUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only.

1.1 AMERICAN SOCIETY POR TESTING AND MATERIALS [(AGTM)
BUBLICATIQNS.

Zinc Coating (Hot Dip) on Iron and Steel
Hardware

Deformed and Plain Billet~Steel Bars for
Concrete Reinforcement

Rail-Steel Deformed and Plain Bars for
Concrete Reinforcement

Hard-~Drawn Copper-Clad Steel Wire
Building Brick (Solid Masonry Units Made
from Clay or Shale})

Sampling and Testing Brick and Structural
Clay Tile

Mortar for Unit Masonry

Grout for Reinforced and Nonreinforced
Masonry

Bond Strength of Mortar to Masonry Units




1.2

INTERNATIONAL MASONRY TNDUSTRY ALL-WEATHER COUNCIL
{IMIANC) PURLICATIONG.

Recommended Practices and Guide Specifications for Cold
Weather Masonry Construction (Dec, 1, 1970; Sixth
Printing, July 7, 1977) (Basic designation: IMIAWC.)

2. SURMITTALS, In accordance with sectlion: "Special

Provisions", the Contractor shall submit data as specified herein
on the following:

2.1 CATEGORY I.

2.1.1 Descriptive data for insulation, including
U~value computations, shall be submitted for approval.

2,2 CATRGORY IT.

2.2.1 Descriptive data shall be submitted for approval

for brick.

2.2,2 gSanples shall be submitted for approval for
concrete masoncy units and brick -~ shapes, sizes and kinds in
sufficient number to show [ull range of color and texture,

2.2,3 Certificates of Compliance shall be submitted for

concrete masonry units and brick, stating that the materials

conform to the specified requirements,

2,2,4 Test Reporls, Certified copies of test reports,

including all test data, shall be submitted in accordance with
paragraph:  "Sampling and Testing",

3. HANDLING BND STORAGE. Materials shall be handled, stored and
protected in an approved manner Lo prevent chipplng, breakage,
contect with soil or contaminating material, and exposure to the
elements, Concrete masoncy units shall conform to the molsture
content specified In ASTM ¢ 90 and ASTM C 145 when delivered to
the job site. Anchors, tiw bars and joint reinforcement shall be
kept free of rust, Steel veinforcing bats or rods shall be free
of loose scale and rust, DPrefabricated lintel shall be marked on
the top to show the number and size of top and bottom bars,

4. ENVIDOMME ; ANENT,

4.1 uQI:HBAIﬂEB_.LM&EALLAIIQN- Masonry erected when the

amt:ient air temperature i over 99 degrees F in the shade, and
the relative humidity is less than 50 percent, shall be protected

from direct expusure to wind and sun for 48 hours after
installation.
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4.2 CQLD=VRATEER INSTALLATION shall be ip accordance with
INIANC,

8, SAMBLING AND TESTIEG shall be the responsibility of biw
Contractor and shall be performed at no additicnal cost Lo tie
Government, Sampling and testing shall be performed hy an
approved cormercial testing laboratory. Tests shall be perfoired
in sufficient number to ensure that materiels paet the spacified
requirements., Copies of laboratory test reports, 1ncJu“-nu all
test data, shall be submitted at least 10 days before de!ive:y al
the unit, mortar materials, or mortar admixtures represwpted by
the tests to the site., Unless otherwise specified or ¢lrected,
tests shall not be required; the Contractor may swhudt
certifications of compliance with this specification from weeach
manufacturer for each batch of material.

6, MATERIALS shall conform to the respective specifications and
other requirements specified below.

6.1 QRS §_ Al o PORCENENT shall be types as
specified below and, except as otherwise specified, shall be
zinc~coated ferrous metal. Zinc coat shall conform to ASWH A
153, Copper cladding of steel wire shall comply with the
requirements specified for grade 3C HS wire in ASTY B 227,

6.1.1 Wire-Mesh Ties. One half inch resh of minipum 18
gage steel wire, Ties for anchoring brick facing to masenry
backup shall be 3 inches wide and shall be of & length to extend
within 1/2 inch of the outermost face of Lhe facing and jasoncy
backup,

6.2.2  Composite-Wall Ties, Rectangular-shaped, not less shan
2 inches wide by 6 inches long, made of 3/16-inch diametrr, zinc~couted o
copper~clad steel wire, without drip; or may ve centinue.s type eonfarming
to paragraph: JOINT REINFORCEMENT

6.2 CLAY OR SHALE BRICK. ASTM ¢ 62 conforming to approved sample,
Grade SW, Brick shall be tested for effiorescence, modu.ar gize shall be
hox b ox Bu'

6.3 CONCRETE MASONRY UNITS, ASTM C 90, Type I, Grade ¥-1
The maximum linear drying shrinkage ghell be 0,030 percent rnL
upits with a concrete density of 120 lu. per cubic foot or rore,
and 0.040 percent for units with a concrete dengity less than 1°ﬂ
b, per cubic foot., Unite shall include clc=er, jamb, hesde.,
lintel and bond beam units and all special shapes and wineu
equired to complete the werk indicated.

6.4 {QRIAD for sll masonry shall comply with khe propoyty
specification for type S mortar in accordance with A$ un C 270 and
ar modified herein, proporticned and tested in the lcboratery,
Wher tested [or water retention, the mortar shall hove a Eauw,
afler suction, of 75 percent or more wher wisxed to an initie)
flew of )28 te 140 percent, Wren  tested for cenpressive
gtrength, mortar shall be mixed to a flow of 100 to 115 percent,
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6.5 LINTRL shall be a factory-made unit from a plant
regularly engaged in the manufacture of precast concrete units,
and unless otherwise indicated or specified shall conform to the
requirements for 3,000 p.s,i. concrete as specified in section:
"Concrete". Lintel shall have two No. 4 reinforcing bars each,
top and bottom, running the full length of the lintel,

6.6 REINFORGING DARS AND RODS shall conform to ASTM A 615 or
ASTM A 616,

7.  RROTECTION. PFacing materials shall be protected against
staining. Top of walls shall be covered with nonstaining
waterproof covering or membrane when work is not in progress.
Covering shall extend down a minimum of 2 feet on each side of
the wall, and shall beheld securely in place., BRefore starting or
resuming, top surface of masonry in place shall be cleaned of
loose mortar and forelgn material.

8. ERRECTION.

8.1 GENERAL. Both inner and outer wythes shall be laid up
together. Mo unit having a film of water or frost on its surface
shall be laid. Cutting of individual masonry units shall be with
power masonry saw. Masonry shall be laid plumb, true to line,
with level courses accurately spaced, Bond pattern shall be kept
plumb throughout., Corners and reveals shall be plumb and true.
Verticl joints shall be sghoved tight. Each unit shall be
adjusted to final position while mortar is still soft and
plastic. Any unit that is disturbed after mortar has stiffened
shall be removed and relaid with fresh mortar, Courses shall be
so laid that backing nasonty will level off flush with the face
work at all joints where ties ocur. Raked out joints shall be
kept €ree of mortar and other delbris. The sizes of any two
adjacent units shall he within permitted tolerances so that the
difference hetween the vertival faces of such units shall not
exceed 1/8& inch in exposed-to-view or painted walls. Units in
such positions shall be free from chipped edges or other
luperfections detracting from the appearance of the finished
work.

8.2  CUTTING AND_FRITPING, including that required for the
work of other trades, shall be done by masoncy mechanics.
Wherever possible, full units of the proper size shall be used in
lieu of cut units. Cut edges shall be clean, true and sharp.
Cutting of units shall be with power masonry saw for exposed
Flock, #asonry hamner and chisel will be permitted for unexposed
block work., Openings shall be carefully cut, formed or otherwise
neatly made for electrical or other installations so that such
work can be properly and neatly completed. Webs shall be cut the
minimum required for proper installation.  Reinforcd masonry
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lintels shall be provided above openings over 12 inches wide [uor
pipe and ducts, unless steel sleeves are used.

8.3  EMBEDDER. ITEMS. Spaces around metal door frame and
other built-in items shall be filled solidly with mortar.
Anchors, ties, wall plugs, accessories, flashinys, pipe sleeves
and other items required to be built in shall be built in as the
magonry work progresses, Anchors, ties and joint reinforcement
shall be fully embedded in mortar. Cells receiving anchor Lolts
and cells of first masonry course helow hearing plates shall be
£filled solidly with grout.

8.4 MORTAR MATERIALS shall be accurately measured in
laboratory-established proportions and mixed with as much water
as may be necessary to produce the wettest workable consistency
possible, Mortar shall be placed ir final pusition within 2-1/2
hours after mixing, Mortar not used or that has started to set
within this time interval shall be discarded., Mortar that has
stiffened within the above time interval, because of evaporation
or moisture from the mortar, shall be retempcred to restore its
workability.

8.5 JOINTING., Joints shall be tooled slightly concave with
the mortar thoroughly compacted and pressed sqainst the edges of
the units, Tooling shall be done when the nortar is thumbprint
hard. The tooled joints shall be finished to uniformly straight
and true lines and surfaces, smooth, and free of tool marks.

8.5.1 Joint Widths for concrete masonry units shall be

approximately 3/8 inch, Joint widths for brick facing shall be
of thickness egual to the differnce between the actual and
nominal dimensions of the brick in either height or length, lut
in no case shall the average width of any three adjacent joints
be less than 1/4 nor more than 1/2 inch. Vertical joints shall
be of the same width except for inconspicuous variations reguired
to maintain bond.

8.6 CLAY OR SHALE BRICK having an initial rate of absorption

of more than 0,025 ounce per minute per aquare inch of bhed
surface, determined in conformance with ASTM C 67, shall be
wetted in such a manner that each unit is nearly saturated,
surface dry when laid, Molded brick shall be laid with the frog
side down, Brick that is cored, recessed, or has other
deformations shall not be used where deformations will be exposed
to view. Horizontal, vertical and collar joints shall be
completely filled with mortar when laid,

8.6.1 Brigk Facing shall be laid with the bhetter face
of the brick exposed, Unless otherwise indicated, brick shall be
laid in running bond with each course masonry bonded at corners,
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PRATGH

e
[l




B.6.2 2 » Brick facing shall be anchored
or tied to masonry backup with continuous joint reinforcement at .~
intervals not exceeding 16 inches vertically. Reinforcement =
shall be installed with two wires In masonry backup, Brick
facing may be tied to masonry backup with wire mesh or composite
wall ties spaced not more than 32 inches on centers horizontally,
in courses not over 16 inches apart vertically, staggered in
alternate courses. Composite wall or wire mesh ties shall be
laidd within 1/2 inch of the exposed surface of the facing joint
and with other ends centered over webs or vertical joints in

backugp.,

8.7 ETE QN and concrete brick shall not be
wetted before laying., Units shall be laid in running bond so the
vertical joints between units will be located over the center of
the units in the next course below and in alignment from top to
bottom of the wa!l, Units shall be full bedded in mortar under
both Face shells and web:. All head jolnts shall be filled -
solidly with morter for a distance in from the face of the unit
or well not less than the thickness of the longitudinal face
shell. Jamb units shall be of the shapes and sizes to bond with
wall units, No cells shall be left open in the face surfaces,
Sections of brickwork shall be incorporated in the masonry work
where necessary to f£ill out at corners and elsewhere as required.

8.7.1 uul e Fill. Small-mesh wire

fabric or expanded metal shall be embedded in mortar helow cells

of hollow units teceiving mortar, grout or concrete fill, Hollow -
masonry units in walls supporting plumbing, heating or other -
mechanical fixtures, voids at door jambs, and other spaces
requiring fill rhall be filled solid with ygrout, mortar or
concrete.  Cells under lirtel bearings on each side of openings

shall be filled solid with grout, mortar or concrete for full ;
height of openinys, One cell of two-cell units and two cells of {
three~cell wunits shall be (illed on each side of jambs when
lintel bearings are 8 inches. Solid units may be used instead of
hollow units filled with grout, mortar or concrete, except for ‘
installations recuiring empbedment of anchors in cells of hollow !
units. Cells containing reinforcing bars shall be filled with

grout.

§,7.2 Lintels., When constructed of concrete masonry .
units, lintels whall be :pecially formed load bearing lintel or v
I=gshaped units filled sciid with grout or with 3,000 p.s.i,
concrete in conformance w.th section: "Concrete”, using coarse,
agyregate of 1/2 ko Mo. 4 nominal size, and reinforced, Lintels
shall extend at least R ipches beyond each side of openings,

8. INKAGE-CLEACK TN » shall be controlled by bond heams
and joint reinforcement as hereinafter specified,
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with grout or 3,000 p.s.i. concrete in conformance with section:
"Concrete", using coarse aggregate of 1/2 to No., 4 size, and
reinforced as indicated. No. 4 wire mesh or small-mesh or
small-mesh expanded metal lath shall be embedded in mortar juints
recelving open-bottom bond beam unrits to retain the concrete
£i11,  Reinforcement shall be continuous. Where splices are
required for continuity, reinforcesment shall be lapped 24 bar
diameters or 12 inches, whichever 1s greater, A minimum
clearance of 1/4 inch shall be maintained between reinforcement
and interior faces of units. Concrete fill shall be placed in
conformance with section: "Concrete",

10, PQINTING AND CLEANING. Mortar daubs or splashings, hbefore
setting or hardening, shall be conpletely removed fron
masonry-unit surfaces to be expused or painted, Before

completion of the work, all defects in nmasonry joints (o he
exposed or painted shall be raked cut a@s necessary, filled with
mortar, and tooled to match existing joints., Masonry surfaces
shall not be cleaned, other than removing excess surface mortar,
until mortar in joints has hardened. Masonry surfaces shall be
left clean, free of mortar daubs, dirt, stein, and discoloration,
including scum from cleaning operations, and with tight mortar
joints throughout, Metal tools and metal brushes shall not be

used for cleaning.
10,1 shall
be dry-brushed at the end of each day's work and after any
required pointing.

10,2 CLAY OR SHALE BRICK SURPACES. Before cleaning, the
method of cleaning shall be submitted to the Contracting Officer
for approval. The exposed masonry shall be water-~soaked and then
cleaned with a solution proportioned 1/2 cup trisodium phosphae
and 1/2 cup household detergent to 1 gallon of water. The
solution shall be applied with stiff-fiber brushes, followed
inmediately by rinsing with clean water, Surfaces of dark
colored hrick still showing stain or discoloration and that are
not subject to green efflorescence shall be cleaned with a 6
percent solution of commercial muriatic acid applied with stiff
fiber brushes to not more than 10 square feet of water-soaked
wall at a time, immediately followed by thorough rinsing with
clean water. In lieu of the above cleaning agents, a proprietary
masonry cleaning agent recommended by the c¢lay products
manufacturer and that will pot adversely affect the mnmesonry
surfaces may be used, subject to approval, Proprietary cleaniny
agents shall be used in conformance with the cleaning product
manufacturer's printed recommendations and instructions, Green
efflorescence shall be removed in conformence with the brick
manufacturer's recommendations.
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ZERO ACCIDENTS

SECTION 6A
RBQUGH CARPENTRY

INDEX

Applicable Publications
Material

Delivery and Storage
Installation

APPLICABLE PUBLICATIONS., The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only,

1.1 EEDERAL SPECIFICATION.

HH~1-521£ Insulation Blankets, Thermal (Mineral
Fiber; for Ambient Temperatures)

BRI 0 3 R 1
LICATT .

D 226~82 Asphalt~Saturated Organic Felt Used in
Roofing and Waterproofing

AMERICAN PLYWOOD ASSQCTATION (APA) PUBLICATION.
Plywood Truss Designs (November 1964)

TRUSS PLATE INSTTTUTE, INC. (TPI) PUBLICATION.

Design Specification for Metal Plate
Connected Wood Trussrs

2. MATERIAL.

2.1 ROOF_TRUSSES shall be standard manufactured wood trusses
designed in accordance with the requirements of TPI-78, or in
accordance with Plywood Truss Designs, for the following loads:
top chord live load, 40 p.s.f.; bottom chord live load, 10
p.S.f.;8ead load (all), actual; wind load: as resulting from an
80 m.p.h. wind. The Contractor shall submit the design for the
approval of the Contracting Officer.

2,2 PLATES, STUDS AND OQTHER WQOD MEMBERS shall be clear
structural grade wood as approved by the Contracting Officer,




2,3 PLYWOOD SHEATHING AND ROOF DECKING shall be exterior

plywood, grade C/C, 1/2 inch thick, with 24/0 identification ™

index, as approved by the Contracting Officer.

2.4 MQISTURE BARRIER shall be asphalt-saturated organic feit
conforming to D 226-72,

2.51f INSULATION shall be blanket insulation conforming to
HH~-I1~521F,

2.6  QTHER MATERIALS such as nails, screws, bridging and
similar material shall be as approved by the Contracting Officer.

3. DELIVERY AND BTORAGE.  All material delivered under the
provisions of this section shall be stored in such manner as will
prevent warping, wetting, contact with soil or pavement, and
other damage.

4, INSTALLATION cf trusses shall be in accordance with the truss
manufacturer's printed recommendations and instructions. Plywood
sheathing and roof decking shall be installed neatly and true to
line, using a minimum numbet of cuts. Edges of sheets shall butt
neatly and tightly without Eorc1ng. Bridging for the bottom of
the trusses to maintain pogition for application of gypsum
wallboard ceiling shall be as recommended by the truss
manufacturer., Fastening of plywood to ruof trusses shall be by
6d common nails at 6 inches on centers at all edge supports, or
by means of 16 gage x 1-1/2 inches long x 3/8 inch crown width
galvanized wire staples at 4 inches on centers at edge supports
and at 8 inches on centers at intermediate supports. When all
decking and sheathing is in place, the roof and wall sheathing
shall be covered with moisture barrier as specified in section:
"Roofing",




3ERO ACCIDENTS
SECTION 6B
-‘l

INDEX

Applicable publications
Material

Storage and Delivery
Installation

1. ARBLAQAELE,BHELLQAELQNS. The following publication forms a
part of this specification to the extent referenced. The
publication is referred to in the text by basic designation only.

1,1 U.S, DEPARTMENT QF COMMERCE_BRQDUCT STANDARR.
PS 1-74 Construction and Industrial Plywood

2. MATERIAL.

2.1 SIDING shall be horizontal wood siding, horizontal bevel
type, ninimum 3/16 inch thick edge by minimum 7/16 inch thick,
horizontal drop, maximum practicable lengths, smooth face.

2.2 SOFFITS shall be plywood, 3/8 inch thick, P§ 1, Exterior
type, grade B-C.

2.3 TRIM _AND _OQTHER MATERIAL shall be as approved by the
Contracting Officer.

3, STORAGE AND DELIVERY. A1l material shall be delivered to the
site and stored in such a manner as to prevent wetting, contami-
nation with soil, chemicals or other deleterious matter, and

damage.

4. INSTALLATION. sidiny shall be jnstalled over previously
approved moisture barrier, in a neat and workmanlike manner.
Nails shall be driven home and true, and the finished siding
shall be in all respects ready for painting. Should any part 0

the siding be damaged during the construction period of this
contract, the damage shall be repaired by renoval of the damaged
siding and replacement with new, undamaged siding at no
additional expense to the Government.

NnnLTa
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SECTION 7A

INDEX

Applicable Publications

Delivery and Storage of Materials
Materials4. Preparation of Surface
Application of Roofing

PART 1 ~ GENERAL

P C 3. The publications listed below form
a part of this specification to the extent referenced, The
publications are referred to in the text by the basic designation

only.

1,1 QMERICAN SOCTRTY FOR_TESTING AND HATERIALS (ASTH)
PUBLICATIONS.

D 30]8-82 Class A Asphalt Shingles Surfaced With
Mineral Granules

1.2 [UNDERWRITERS LARORATORIES INC, (UL} PUBLICATIONS.

UL 55B Class C Asphalt Organic-Pelt Sheet
Roofing and Shingles (October 30, 1974;
Rev, Thru July 7, 1978)

Wind Resistapce of Prepared Roof
Covering Materials (July 11, 1981,
4th Ed.)

2, DELIVERY AND STORAGE OF MATIRIALS:  Materials shall be
delivered in manufacturer's unopened bundles and containers with
the manufacturer's brand and nawe marked clearly thereon,
Shingles &hall be stored in accordance with manufacturer's
printed directions. Roll goods shall be stored on end in an
upright position, Immediately before laying, roofing felt shall
be stored for 24 hours in an area maintained at a temperature not

lower than 50 degrees F.
PART 2 ~ PRODUCTS

3. MATERIALS shall conform to the following requirements:

3.1 pAPIALT-SATURATED FELT UNDERLAYMENT. ASTM D 226, Type I.

N0nLY4
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3.2 NAILS., In accordance with the manufacturer's printed

)

instructions,

3.3  gHINGLES. Inorganic Mat type shingles conforming to
ASTM D 3018, Type I, weighing not less than 255 pounds per 100
square feet, meeting the requirements of UL 55B and UL 997,
Shingles shall be approximately 12 by 36 inches in dimension and
J tab design. Color of shingles shall be as selected by the
Contracting Officer from the manufacturer's standard colors.

PART 3 -~ EXECUTION

4. DPREPARATION OF SURFACES. The construction ¢f <ach section of
roof deck shall be completed before roofing work is started,
Roof surfaces shall be smooth, firm, dry, and free from loose
boards, large cracks, and projecting ends that might damage the
roofing., Vents and other projections through the roof shall be
properly flashed and secured in position, and projecting nails
driven home,

5. ICATI L F .

5,1  FLASHING, Metal flashing shall conform to section:
"Sheet Metalwork, General", Metal flashing shall be provided at
projections through the roof,

5.2 ME'PAL _DRIP __EDGE. Metal drip edges made of
noncorrodible, nonstaining metal shall be provided along eaves
and rakes. The metal drip edge shall be applied directly over
the underlayment along the rakes and directly on the wood deck at
the caves, Metal drip edges shall extend back from the edge of
the deck not less than 3 inches and shall he cecured with
compatible nails spaced not more than 10 inches on center along
the inner edge.

5.3 1 YMENT. Before any shingles ave applied, two
layers of asphalt-saturated felt underlayment shall be applied to
the roof deck, Joints between adjacent strips shall not coincide
with underlying strip joints,

5.4 GHINGLES. Shingles shall be applied in accordance with
the manufacturer's printed instructions as they appear on the
bundle wrapping.




4ERO_ACCIDENTS

SECTION 7B
SHERT..METALWORK

INDEX

1. General 5. Installation
2. Materials

3. Submittals

4. Delivery and Storage

1. GENERAL. The following general requirements shall apply to
all sheet metal work unless otherwise specified or directed.

1.1 FABRICATION., The Contractor shall verify all dimensions
and shall take necessary field measurements before fabrication,

1.2 TALLATION, BSurfaces that are to receive sheet metal
shall be even, smooth, sound, thoroughly clean and dry, and free
from defects that might affect the application. Runs of sheet
metal items shall be furnished and installed in 8 to 10 foot
lengths. Multiple lengths of sheet metal shall be joined
together using an approved joining method.  Cutting, £itting
drilling and other work required to accommodate the work of other
trades shall be done by sheet metal mechanics. Accessories and
other items essential to complete the work, whether specified or
not, shall be furnished and installed as though specified herein,
All work shall be so executed as to result in a weathertight
finished product. Installation of sheet metal in conjunction
with roofing shall be coordinated with roofing work to permit
continuous roofing operations.

2. MATERIALS. Materials shall be as approved by the Contracting
Officer. At the option of the Government, samples submitted as
hereinafter specified may be incorporated into the work,

3. SUBMITTALS. In accordance with section: " Special
Provisions", the Contractor shall submit for approval, data as
specified herein on the following:

3.1 'EGORY I. None.
3.2 CATEGORY II. Samples:
Covering on minor flat, pitched or curved samples

Louvers
Flashings at roof penctrations




4, DELIVERY AND STORAGE. All materjal shall be delivered and

stored so as to protect it from wetting, damage, water staining,
contact with soil or items which might affect the finish,
appearance or function of the work.

5, INSTALLATION. 1Installation shall be for each item such as to
produce a neat, functional and sound result in accordance with

gtandard construction practices.
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SECTION 7D
INDEX
1. Applicable publication
2. General Requirements 0
3, Submittals Rigys,
4. Environmental Requirements (quyAI

§, Delivery and Storage

6. Materlals

7. Surface Preparation

8. Application

9, Cleaning

1, PL ) LICATION. The following publication forms a
part of this specification to the extent referenced. The
publication is referred to in the text by basic designation only.

1.1 EERERAL SPECIFICALION.

Calking Compound, 0il and Resin Base
Type (For Building Construction)

mp~C~00598C
(COM~NBS)

2, L ENTS, Calking shall be provided in joints
as indicated or specified. The joint design, shape and spacing

shall be as indicated.

3. SUBMITTALS.

3,1 CATEGORY I. None. t

3.2 CATEGORY 1. |
3.2.1 For Approval.

3.2.1.1 Manufacturers’ pescriptive Data.

3,2.1.2 Samples: 2 cartridges or equivalent bulk
material.

Samples shall be furnished for each lot. Labels on the sample 2
containers shall contain the same information as required on ’
containers delivered to the job, Each sample ghall be positively
identified with the corresponding lot of material delivered to

the project.

-----



3.2.2 Por _Information Only. Certificates of compliance
stating that the materials conform to the specified requirements.

4, ENYIRONMENTAL REQUIREMENYS., The ambient temperature shall be
within the limits of 40 to 90 degrees F when the calking is
applied.

5. BLI TORAGE. Materials shall be delivered to the
job in the manufacturer's original unopened containers. The
contalners shall include the following information on the label:
supplier, name of material, formula or specification rumber, lot
number, color, date of manufacture, shelf life and curing time,
Calking compounds outdated as indicated by shelf life shall not
be used. Materials shall be carefully handled and stored to
prevent inclusion of forvelgn materials or exposure to
temperatures exceedirg 90 deqrees F.

6., MATERIALS shall conform to TT-C-00598C.

7. SURFACE PREPARATION. The surfaces of the joints to be sealed
shall be dry and clean, Oil, grease, dirt, chalk, particles of
mortar, dust, loose rust, loose mill scale and other foreign
matter shall be removed from all joint surfaces to be calked in
accordance with the instructions of the calking manufacturer.
Cleaned surfaces shall be wiped down with clean cloths.

. ABBLICATION., Compound shall be gun-applied with a nozzle of
proper size to [it the width of the joint indicated, and shall be
forced into grooves with sufficient pressure to espel air and
f111 the groove solidly. Calking shall be uniformly smooth and
free of wrinkles and shall be left sufficiently convex to result
in a flush joint when dry. One coat of aluminum paint shall be
applied over joint when compound has dried sufficiently to
develop a surface tkin so that paipting will not defosm the
surface of the joint,

9, CGLEANING. "The surfaces adjoining the calked joints shall be
¢leanerd of smears and other soiling resulting from the calking
operation as the work progresses.
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SECTION 8A
STEEL DOOR AND FRAME

INDEX

Applicable Publications

Submittals

Delivery and Storage

General Requirement for Door and Frame

APPLICABLE PUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced., The
publications are referred to in the text by basic designation
only.

1.1 DOOR AND HARDWARE INSTITUTE (DHI) PUBLICATION.

The Installation of Commercial Steel Doors and Stee)
Frames, Insulated Steel Doors in Wood Frames, and
Builders Hardware (1977)

1,2 STEEL DOOR INSTITUTE (SPT) SPECIFICATION.
100~-80 Standard Steel Doors and Frames

2. QUBMITTALS.
2.1 CATEGORY I.

(a) Descriptive data showing assembly, hardware
reinforcement and location, frame anchorage, metal thickness,
core material, and factory finish,

(b) Descriptive data for louver, threshold, and
weatherstripping.

(¢} Certification that door and frame comply with all
requirements of 8DI 100,

2,2 CATEGORY II. None,

3. PELIVERY AND STORAGE. To provide protection during shipment,
welded unit type frame shall be provided with temporary steel
spreader at the bottom of the frame., Knockdown type frame shall
be securely strapped in a bundle. Materials shall be delivered
to the site in undamaged condition, and stored out of contact
with the ground under a weathertight covering permitting good air
circulation., Whenever damage becomes evident, abraded, scarred

neatey




or rusty areas shall be cleaned to bright metal and touched up .
with the paint used for the shop painting. A

2 '§. Door and frame shall be a factory
fablicated ptoduct conforming to SPI 100 and the additional
requirements specified herein. Door and frame shall be prepared
to receive hardware conforming to the templates and information
provided under section: "Builders' Hardware", The door and frame
shall be provided with weatherstripping and threshold.

4.1 DOOR shall be Type IIT, Extra Heavy Duty, Style 1 or 5,
Flush Panel or Full Flush., It shall have a rigid insulation core
glued or foamed in place, providing a U value, through the door
panel, not greater than 0,10. The top edge of the door shall be
closed flush and sealed against water penetration.

4.2 WEATHERSTRIPRING shall be closed cell foam neoprene,
1/8 inch thick, “hat will remain flexible at ~60 degrees F,
Neoprene strip sha'l be mounted in an extruded aluminum or bronze
houting, 1-1/4 inches wide, Aluminum housing shall have mill
finish and shall be painted to match the door frame.
Weatherstripping shall be adjustable by means of slotted holes
for screw nounting.

4.2.1 Head and Jamb Weatherstripping shall be mounted
on the frame stop. As an option to the above, weatherstripping
may be of a type designed to fit into a specially prepared frame,
as standard with the frame nanufacturer,

4.2.2 8ill weatherstripping shall be installed on the
hinge face of the door,

4.3 THRESHOLD shall be extruded aluminum or bronze, flat
type with & fluted top, and shall provide proper clearance and an
effective seal with the specified weatherstripping. Threshold
shall be neatly scribed and fitted to the door frame, and bhedded
in sealant and anchored with countersunk screws spaced not over
12 inches on center.

4.4 [QUVYER shall be automatic-~closing type, of the nominal
size shown, opening when the emergency generator is running and
sufficient negative air pressure is qgenerated to cause it to
open, and otherwise remaining closed.

5, IN T shall conform to DHI publication cited
hereinbefore, Dcor shall be installed in conjunction with
applicable hardware, Weatherstripping and threshold shall be
installed to provide a weathertight installation,

nne1at




RERQ_ACCIDENTS
SECTION 0B
INDEX

Applicable Publications
General

Templates

Materials

Submittals

Installation

APPLICABLE PUBLICATIONS. The following publications form a
part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only,

1.1 2 g
A156,1-1981 Butts and Hinges
A156,2~1976 Locks and Lock Trim
1.2 DOOR AND HARDWARE INSTITUTE {(DHI) PUBLICATIONS.,

Recommended Locations for Builders Hardware for Standard
Steel Doors and Frames (1975)

2 GENERAL. Hardware shall conform to the applicable
requirements of the standards listed herein, unless otherwise
specified. Reinforcement for hardware in steel door shall be as
specified in section: "Steel Door and Frame".

3. TEMPLATES. The Contractor shall furnish templates or other
information necessary to enable the door menufacturer to make
proper provision in his work to receive the specified hardware.

4. SUBMITTALS. None.
5. MWATERIALS will be as directed by the Contracting Officer.
6. JINSTALLATION shall be as recommended by the manufacturer.
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SECTION 9A
GYRSUM WALLBOBRD (DRXHALL)

INDEX

Applicable Publications

General Requirements

Delivery and Storage

Materials

Application of Gypsum Wallboard
Patching

ARPPLIGARLE. BUBLICATIONS. The publications listed below form
a part of this specification to the extent referenced, The
publications are referred to in the text by the basic designation
only,

1.1 AMERICAN SOCIETY FOR TESTING AND MATERIALS .(ASTM)
RUBLICATIONS.

C 36-80 Gypsum Wallboard

C 475-82 Joint Treatment Materials for Gypsum
Wallboard Construction

C 514-77 Nails for the Application of Gypsum
Wallboard

C 840-79 Application and Finishing of Gypsum
Board

2. GENERAL _REQUIREMENTS. Except where otherwise specified or
indicated, the work shall conform to ASTM C 840, Gypsum
wallboard shall be applied to the wood framing for the ceiling of
the booster station only. Wood framing is specified in section:
"Rough Carpentry".

3. DELIVERY AND STORAGE. Wallboard delivered prior to use shall
be stored off the ground within a completely enclosed structure
or completely enclosed in a weathertight covering, Wallboard
shall be dry, free of warpage, and have bundling tape intact
immediately prior to use. Application shall commence only after
the area scheduled for wallboard installation is completely
weathertight and approved.

.4, MATERIALS shall conform to the requirements of ASTM C 36, 48

inches wide, with tapered edges for finish ply., Wallboard shall
be regular type, 1/2 or 5/8 inch thick at the Contractor's

(]0{‘,(‘\'




option, except that all wallboard shall be the same thickness,
Corner bead, taping compound, joint tape, and nails shall =
conform to ASTM C 475. Miscellaneous items not otherwise
gpecified shall be as recommended by the wallboard manufacturer

and approved prior to use., Powder driven fasteners may be used
only when approved in writing. '

!

5. ARRLIGCATION OF GYPSUM WALLBOARD., Gypsum wallboaxd shall be
applied to roof truss members in accordance with ASTM C 480 and
the requirements specified herein. Gypsum wallboard shall be
applied with separate boards in moderate contact without forcing
in place. End joints of boards shall be staggered. Abutting end
and edge joints shall be neatly fitted. Boards of maximum
practical length shall be used, Wallboard shall be cut as
required to make neat, close joints around openings. Wallboard
may be applied using adhesive/nail-on method in accordance with
ASTM C 480, System III, or System I, at the Contractor's option,

6. FINISHING OF GYPSUM WALLBOARD. Gypsum wallboard shall be
taped and finished in accordance with ASTM C 840.  Joint,
fastener depression, and corner treatment shall be provided,

7. PATCHING., Surface defects and damage shall be corrected as
required to leave gypsum wallboard smooth, uniform in appearance,
and ready to receive paint finish,




AERO.ACCIDENTS
SECTION 9B
RAINTING

INDEX

Definition

Packaging, Labeling and
Storage

Submittals

Colors and Tints
Environmental Conditions
Materials

Kazardous Materials
Restriction

Surface Preparation

Mixing and Thinning

Application

10 Cleaning

1. DEFINITION., The term "paint", as used bherein, includes
emulsions, enamels, primers, paints, stains, varnishes, sealers,
cement~emulsion filler, and othe:r coatings, whether used as
prime, intermediate or finish coats,

2. i« Paints shall be in sealed
containers that clearly show the designated name, formula or
specification number, batch number, color, quantity, date of
manufacture, manufacturer's formulation number, manufacturer's
directions including any warnings or special precautions, and
name of manufacturer. Pigmented paints shall be furnished in
containers not larger than 5 gallons. Paint shall be stored on
the project site in such a manner @s to prevent damage from the
elements, contamination or leakage.

3. SUBNITIALS. In accordance with section: "Special
Conditions", the Contractor shall submit dat: as specified herein
on the following:

3.1 CATEGORY I. None,

3.2 CATEGORY II. Certificates of compliance shall be
submitted for approval attesting that all paints proposed for use
contain not more than 0.06 per cent lead as defined in paragraph:
"Hazardous Materials Restriction”. Submit for approval the
proprietary brand names of the materials proposed for use.

4. COLQRS AND TINTS shall be as selected by the Contracting
Officer from the manufacturer's standard color selection., The

PONLSS




color of the undercoats shall vary slightly from the color of the ~
next coat.

5.  ENVIEONMENMTAL CONDITIONS, Watec-thinned coatings shall be
applied only when the ambient temperature is between 5C and 90
degrees T, Other «coatings shall be applied eonly when
environmental conditions meet the recommendations of the coating
manufackturer.

A, MATERIALS., Materials snall be as specified belew and sublec: no the
approeval of the Jontracting officem

Magonry wails® Medifted apexy-high bulld sand texsurs flinlsh
nating SO perens minimum ssiids by volume.
frovide one flntoh coat, 10 mils iry film
thiskness,

Wallboard and Dizrst Tuo ~amporens pelvurecspnans pelmer with a
mintmum 2.0 mils dry filn thieksess, and
4 polyurethane finish coat wish a minimum
1.6 atiz dry film thiceness.

7. EASRRDLUS MATEFTALS RRGOETCTION,

7.1 LEAD,  Paint shidl contain no nere than 0.0 ger cent
lead by welght (caleuleted as lead metal).

7.2 WERCURY., Mercurie] fungicides shall nol Le uwzed,

R, SURPACE PREBARATION,  [hens nobt Lo be peinted which are in
contect with or adjacent o surfaces to he palnted sball be
reroved oy pretected prlor to surface preparaiion amd palnting
operstions, Faposed faprous eetals including nails on of &p
contavk with surfaces to be painted with water-thinne peints
shall be spot primed with zine dust, zinc dustezine oxide, zipe
yellow~iron oxide, or zine chromate primer, Surfaces to be
painted shall be cleaned before applying peint or surface
tréeatwents, Cll and crease shall be removed with clean ¢lctls
and clearing solvents prior to mechanical clearing,  Clearing
solvents shall be of low toxicity, and shall have flashpoirnts in
gicess of 100 decrees 7, Clearing shall be progiarped so tlel
dust and other contamirants will not Fall) on wet, newly painted
surfeoces,

8.1 MASCUIEY SUNFACRE shall be allowed to dry ab lesst 20
cays prior o peinting, all glaze, efflorescence, laitarce,
divy, qrease, oll, asphalt, sucface deposits of free iron and
cther foreign matter shall be removed prior to palinting, Fazongy
srurfaces to be painted shall further be prepared i+ stbgict
accordance  with  the printed instroctions  of  ehy  vaiut
rerufactiver,

NNaLEH




6.2 EERLONG SUNPACES that have not been slop coated sial) bw Mgy
solvent cleaned, mechanically cleaned of rust, scele and akieg ﬂ% il
matter &s directed, and primed in accordance with the printe’ )
ingtructions of the [inal coating manufacturer.

8.3 GALVANIZED AND _NOWERRRQUS METAT, _SHPEACES shall he
solvent cleaned and treated with & vinyl type wvash coat,

8.4 GYPSUM_WALLBOARD. SURFACES shall be dry and bave all
loose dirt and dust removed by brushing with a soft btrush or
rubbing with a dzy cloth prior to applicaticn of the first cooi,

9, MIXING _AKD THINWING shall be in strict sccordance with the
printed instructions of the paint panufacturer.

10. ARELICATION shall be in strict accordance with the prirted
instructions of the paint manufacturer,

11. CLEAMING, Cloths, cotten waste and okther materiele nhe!
might constitute a fire hazard shall be placed in closed nelel
containers and remcved at the end of each day. Upon cowmpleiicn
of the work, stacing, secaffclding, and conteiners ehall be
removed from the site. Paint and other deposits upon adiecent
surfaces shall be removed and the entire job 2eft clean pal
acceptable.

GNaLSTY
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SECTION 11
‘AT, WATE

INDEX

Applicable Publications 8. Concrete Foundations
General . Operating and Maintenance
Materials and Equipment Instructions and Spare
Submittals Parts Data

Workmanship 10. Tools

Centrifugal Water Pumps 11, Tests

Electrical Work

1, APPLICABLE PUBLICATIONS. The following publications form a -
part of this specification bto the extent referenced. The
publications are referred to in the text by basic reference only.

1.1 EEDERAL SRECIFICATIONS.

GG-~G~76F Gages, Pressure and Vacuum, Dial

& Am.~1 indicating (for Air, Steam, 0il, Water,
Ammonia, Chloro-fluoro Hydrocarhon
Gases, and Compressed Gases)

Wi-F-406D Flanges, Cast Iron, (Classes 125 and 250)
and Bronze (Classes 150 and 300)

Wi~P~b21D Pipe, Cast Gray and Ductile Iron, Fressure (For
Water and Other Liquids)

EERERAL STANDARD.

No, 595a Colors
& Change

Notices 1,

2, 3, 4,5,

& 6

HYDRAULIC INSTITUTE_(HI)_ STANDARD,

Hydrqulic Institute Standards for Centrifugal, Rotary &
Reciprocating Pumps (l4th Edition, 1983)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
STANDARD.

MG 1~1978 Motors and Generators
Incl,

Rev, 1

through 6




AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) PUBLICATIONS.

A21.11=72 Rubber Gasket Joints for Gray Iron and Ductile
Iron Pressure Plpe and Fictings

B16.1-75 Gast-Tron Plpe Tlanges and Flanged Fittlogs
B16.5=77 Steel Plpe Flanges and FFlanged Fictiogs
B31.1-80 Power Piping

& Am 80

& Am 81

AMERICAN SOCIETY FOR THSTING AND MATERIALS (ASTM) PUALTICATIONS.

A 53-80 Pipe, Steel, Black and Hot-Dipped, Zinc=Coated,
Welded and Seamless

A 120-~80 Pipe, Steel, Black and llot~Dipped Zinc-Coated
(Galvanized) Welded and Seamless, for Ordinary
Uses

AMERICAN WATER WORKS ASSOCIATION (AWWA) PUBLICATIONS.

Cli1-80 Rubber~Gasket Joints for Ductile-Iron and
Gray~Iron Pressure Plpe and Fletings

MANUFACTURER 'S STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (M58) PUBLICATIONS.

§P~58~75 Pipe Hangers and Supports - Materlals, Deslgn
and Manufacture

§P-69-76 Plpe Hangzry and Supports = Selectlon and
Application

nnnigy




2. GENERAL.

2.1 DESCRIPTION. The pumps shall be horizontal centrifugal
of the types indicated and as described below. The driving units
for the pumps shall be electric motors as described below,

2.2 SARETY. REQUIREMENTS. All gears, couplings, projecting
setscrews, Keys and other rotating parts so located that any
person can come in close proximity thereto shall be fully
enclosed or be properly guarded.

2.3 NAMEPLATES. FEach major item of equipment shall have a
standard nameplate securely affixed in a conspicuous place
showing the serial number, model and the manufacturer's name and
address, In addition, the nameplate for each pump shall show the
capacity in gallons per minute at rated speed and head in feet;
the nameplate for each motor shall show at least the minimum
information required by NEMA MG 1-10.38. Such other information
as the manufacturer may deem necessary to complete identification
shall also be shown on the nameplate for each item requiring a
nameplate.

2.4 B 8 . Concrete for foundations not
specified below shall be as specified in section: "Concrete",

3. MATERIALS AND EOUIPMENT shall be as specified below and as
" shown, and shall be suitable for the service intended, Materials
and equipment shall be new and except for tests, unused, Where
two or more pieces of equipment performing the same function are
required, they shall be duplicate products of the same
manufacturer,

3,1 STANDARD PRODUCTS. Material and equipment shall be the
standard products of a manufacturer of such products and shall
essentially duplicate equipment that has been in satisfactory
service in waterworks operations at least two years prior to bid
opening, Items of equipment shall be supported by a service
organization that is, in the opinion of the Contracting Officer,
reasonably convenient to the site.

3.2 CAPACITIES AND EFFICIENCIES of all equipment end material shall be
not lecs then those indicated.

3.3 ENTS. Where materials
or equipment are specified to be an approved type, the seal or
label of approval from a nationally recognized testzng agency
adequately equipped and competent to perform such services shall




be shown. A written certificate from the testing agency shall
accompany the materials or equipment and shall state that the -~
items have been tested and that they conform to the applicable
requirements of the specifications and to the standards listed
herein, In lieu of a certificate from a testing agency,
published catalog specification data accompanied by the
manufacturer's certified statement to the effect that the items
are in accordance with the applicable requirements of the
specifications and the referenced standards, will be considered
by the Contracting 0Officer and may be acceptable as evidence that
the items conform to agency requirements.

3.4 CONTRACT DRAWINGS for the pump and piping layout are
general and may be modified as required for the installation of
the equipment furnished. If any departures from the contract
drawings are deemed necessary by the Contractor, details of such
proposed departures and the reasons therefor shall be submitted
in writing for approval as soon ag practicable, Such departures
shall be made only after written approval by the Contracting
Officer, and at no additional cost to the Government.

4, SUBMITTALS. In accordance with section: "Special
Provisions", the Contractor shall submit for approval items as
specified herein on the following:

4.1 CALRGORY 1.

Pumps

Motors

Controls, including schematic wiring diagram
Characteristic curves

CATEGORY 1I.

Written test report for each pump
Spare parts data
Operating and maintenance instructions

5. WORKMANSHIP, Materials and equipment shall be installed to
conform with the contract documents, in accordance with the
approved recommendations of the manufacturer nnd the applicable
Teandurds of the Hydewuile Tnetitite,  The fastallation shall be accomplished
by werkers cklilled In the type of work required under Shis seetion of the
specelflontiong,

6. F Ate WAL '

6.1 GENERAL. The pumps shall be the horizontal, double

surtion, slogle state conteifugal type,

HILI G
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6.1.1 Pump Service. The pumps will be utilized for the
following service:

Q
Line pressure booster pump 162
for potable water service

6.1.2 Pump Driverg. The pumps shall have electric
motor drive units and shall be directly connected to the driving
unitshthnough solid shafts, flexible couplings, or free wheeling
clutches,

6.1.3 Pump_Construction. Except as specified below,
centrifugal water pumps shall be constructed in accordance with
the iStandard of the Hydraulic Tnstitute, Centrifugal Pump
Section,

614 Pump Characteristics. The pumps shall be capable of
delivering a design capacity of 350 gpm when operating agalnst a Total
Dynamic Head (TDH) of 315 feet, with a temperature of 68° F. and a specific
gravity of 1.0, Pumps shall have & minimum guaranteed efficlency of
64 percent when operating at design capaclty. Pumps nust also be capable of
delivering 400 gpm against a TDH of 305 feet, with a temperature of o8° F.,
a specific gravity of 1.0, and at this conditlon shall have a minimum effl~
clency of 65 percent. Minimum shutoff head available shall be 335 feet.
Pumps shall operate at a maximum synchronous speed of 3,500 rpm.  FPumps
shall be standard right hand rotation, base wmounted, horizental size
2-1/2 x 3 x 108, Series 410 as manufactured by Aurora Pump, Model 3095-7 as
manufactured by PACO Pumps, or approved equal.

6.2 PUMB_CASINGS shall be cast iron, designed to permit
replacement of wearing parts, Horizontal split casings shall
have the suction and discharge nozzles cast integrally with the
lower half, so that the upper part of the casings may be removed
for inspection of the rotating parts without disturbing pipe
conngctions or pump alignment. Pump casings shall be of uniform
quality and shall be free from blowholes, porosity, hard spots,
shrinkage defects, cracks and other injurious defects. Defects
in casings shall not be repaired except when such work is
approved and is done by or under the supervision of the pump




manufacturer, and then only when the defects are small and do not ™
adversely affect the strength or use of the casing.

6.3 IMPELLERS shall be of enclosed design and shall be
constructed of bronze, carefully finished with smooth water
passageways, and shall be statically and dynamically balanced.
Impellers shall be securely keyed to the pump shaft,

6.4  WEARING RINGS shall be bronze and provided £or all
impellers, Wearing rings of a different composition or of a
suitable ferrous material shall be provided for pump casings,
Casing rings shall be securely fixed in positicn to prevent
rotation, All rings shall be renewable and designed to ensure
ease of maintenance.

6.5 SHAETS shall be of high grade steel accurately machined
and shall be of sufficient size and strength to perform the work
required, Bronze removable shaft sleeves shall be provided for
protection of the shaft in contact with water, and in the
stuffing boxes., Shaft sleeves shall be keyed to the shaft.,

6.6 STUPFING BOXES shall bhe water sealed with renewable
bushings, and shall be designed to ensure a tight seal withcut
excessive wear or friction on the shaft sleeve and to prevent air
leakage into the punp under all conditlous of operation. Seals
shall be mechanical or conventional gland packed stuffing boxes,
Glands shall be the split or solid type, with sufficient room to
pack the box, and shall be held in place by swing bolts or other
suitable devece.

6.7 COUPLINGS shall be heavy duty [lexible type, keyed and
locked to the shaft., The outside surface of the couplings shall
be machined parallel to the axls of the shaft. The faces of the
couplings shall be machined perpendicular to the axis of the
shaft. Disconnecting the couplings shall be accomplished without
rgmovfn% the driver half or the pump half of the couplings from
the shaft.

6.0 BALANCE. All rotating parts of the equipment shall
operate throughout the required range without excessive end
thrust, vibration or noise. Defects of this type that cannot be
eliminated by installation adjustments will ke sufficient cause
for rejection of the equipment.

6.9 BEARINGS shall be ball or roller type, aand the main
bearings shall take all radlal and end thrust., Pumps that depend
only on hydraulic balance to overcome end thrust will not be
acceptable,

HNEE

11A-t)




6.10 [LUBRICATION. Pumps with oil lubrication systems shall
be designed so that all shaft bearings will be isolated from the
pumped liquid, An automatic sight feed oiler shall be provided
on a suitable nounting bracket with connection to the shaft tube,
Grease type bearings shall be provided with fittings for a grease
gun and, if the bearings are not easily accessible, with grease
tubing extending to convenient locations, The grease fittings
shall be of a type that prevents overlubrication and the buildup
of pressure injurious to the bearings,

6.11 PASE PLATES. Pumps of each type shall be provided with
a common base for mounting each pump and driving unit of each
pump on the same base. FEach base shall be constructed of cast
iron with a raised lip tapped for drainage, or of welded steel
shapes with suitable drainage pan.

6.12 i) . The pumps shall be
equipped with air cocks, drain plugs, and single gages indicating
discharge pressures for all pumps. GCages, eguipped with a
shutoff cock and snubber, shall conform to GG-~G-76, Class 1,
Style ¥, Type 1, minimum size 3~1/2 inches nominal diameter,
Normal operating suction and discharge pressures of the pump
shall be indicated on the midpoint range of the gages.

6,13  PIPING CONNECTIONS. The pump suction and discharge
shall be provided with flanged fittings of suitable size and
suitably arranged for piping shewn, Pipe Dlanger shali conlorm %
WW-F~406, All piping shall be installed so as to preclude the
formation of air pockets,

6.14 FEINISH. Pumps shall have painted or enamel finish as
standard with the manufacturer, except that fire pumps shall be
red, either No. 11105 or No. 11136 of Fed, Std., 595,

6A. ABOVEGROUND PIPING SYSTEM. Fitrings shall be used for all changes in
direction and for all connections. Changes in pipiag sizes shall be made
using standard reducing pipe fittings. Short pipe nipples shall be extra-

strong.

64,1 PIPL AND FITTINGS.

6A.1.1  Size J Inches and Larger.

6As1.1.1 Duetile Iron Pipe.  Fed. Spec. WHW-P=41],
Grade C, thickness Class 52. TFlanges and flanged fittings shall conform to
ANSI B16.1, auitable for a working pressure of 200 psi. All pipe and
fiteings shall be cement lined.

6A.1.1.2 Steel Pipe. ASTH & 53 or A 120, Schedule 40,
black steel with flanged fittings. Flanges for steel plpe shall conform to
ANSI Bl6.5, Class 150, and shall be welded to the pipe. Welding shall be
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done by the metallic arc process in accordance with ANST B3l.l, Llacluding

qualification of welders. Sections of plpe between flanged end connections

shall be continuous; buttwelding of short sectlons of pipe to form a longer

section of pipe will not be permitted. Fabrication of plpe fittings by

gflding will not be permitted, other than the welding of the flanges to rhe
cting.

0A.1.1,3 Pipe and FPFittings. Provide AWWA CLL1 red
rubber gaskets for flanges in water piping.

6A.2 VALVES., For vales see SECTION: WATER LINES, except gate valves
{natalled inside pumphouse shall be supplied with wheel operators.

6.3 PIPE SUPPORTS. MS§~3P~58 or SP-69, adjustable type. Flaish
gupports sghall be zine plated. Provide pipe supports In accordance with
MSS~5P-69 for maximum apacing.

7. ELECTRICAL WQRK. Motors, manual and automatic motor control
equipment and protective or signal devices required for the
operation specified herein and any wiring required therefor but
not shown on the electrical plans, shall be provided under this
section in accordance with secticn: "Electrical Work".

8. CONCRETE FOUNDATIONS. Concrete for equipment foundations
shall be as specified in section: "Concrete". Concrete
foundations shall be integral with and of the same class as the
building floor unless otherwise indicated, Class B concrete
shall be used in foundations that are entirely separated from the
surrounding floor. A premolded filler strip shall be installed
between the foundation and the floor slab, Foundation bolts as
required shall be furnished and positioned for proper location of
the equipment during the placement of the concrete,
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9. ; : D ; .
9,1 DQUND _INSTRUCTIO - . Complete

NS AND__SPARE. _PARTS  DATS
operatirg and maintenance instructions and spare parts for each
item of equipment shall he furnished in accordance with section:
"Special Provisions", The instructions shall include, but not be
limited to, the following:

System layout showing pipiny, valves and controls
Approved wiring and control diagram

A control sequence describing startup, operation and
shutdown

Lubrication instructions and trouble-shooting guide
Manufacturers' bulletins, cuts and descriptive data,
parts list, and recommended stock spare parts

9,2 ERANED.__INSTRUCTTONS . Approved wiring and control
diagram showing the complete Jayout of the entire system,
includirg equipment, piping, valves and control sequence, framed
under ¢lass o1 in approved laminated plastic, shall be posted
where directed, In addition, condensed operating instructions
explaining preventive maintenance procedures, methods of checking
the system for normal safe opetation, and procedures for salely
starting and stopping the system shall be prepared in typed form,
framed as specified above [or the wiring and control diagrams,
and posted beside the disgrams, Proposed diagrams, instructions
and other cheets shall he submitted Lor approval prior to posting
and shall be posted before acceptance of the system.

9,3 PERSONMEL INSTRUCTION. Upon completion of the work and
at a tine designated by the Contracting Officer, the servicey of
one or more competent engineers shall be provided by the
Contractor for a period of not les. than one day to instruct a
person (or persons) desiynated by tle Contracting Officer in the
operatiun ond maintenance of equip-ent including all the items
contained in the hound ingtructions,

10, TOQLS. Special tools necessary for the naintenance and
repair of the punps, and one pressuie grease gun for each type of
grease requirved for pumps, shall be furnished and mounted on a
suitable rack where directed,

11, TESTS. Prior to the commencement of field tests, certified
copies «f manufacturers' factory test reports and factory pump
test curves for each pump shall be submitted to the Contracting
Officer. The field tests shall be performed in accordance with
the applicable portions of the Standards of the Hydraulic
Institute, All  tests shall be conducted by an engineer
representative of the punp manufacturer and witnessed by &
representative of the Contracting Officer. In addition to the
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tests, the Contractor shall operate the pumps, following
installation, for a minimum of two hours at a head and capacity
as directed by the Contracting Officer. Written reports shall .
follow the format recommended in the Standard of the Hydraulic
Institute and shall be submitted to the Contracting Officer for
each pump. Reports shall include characteristic curves showing
capacities, heads, efficiencies, and horsepower throughout the
entire range of the pump.
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ZERQ_ACCIDENTS

SECTION 15A
n ]

INDEX

Applicable publications 5, Fans
General requirements 6. Installation
Submittals 7. Field Inspection and

Corrosion protection tests

PART 1 ~ GENERAL

1. APRLICABLE PUBLICATIONS. The publications listed bhelow form

a part of this specification to the extent referenced, The
publications are referred to in the text by the basic designation

only.

1‘1

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA) PUBLICATIONS.

99~72 Standard Handbook
210-74 Laboratory Method of Testing Fans for Rating
300~67 Test Code for Sound Rating Adr Moving Devices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) PUBLICATIONS.

A 306-78 Speciflcation for Zinc Coating (Hot-Dip) on
Assembled Steel Products

B 1L7-73 Salt Spray (Fog) Testing
(Rev 1979)

D 1654794 Method of Evaluation of Painted or Coated
Specimens Subjected to Corrosive Environmencs

NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA) PUBLICATIONS.

Ics 2-78 Standards for Industrial Control Devices,
Inc. Rev. 1 Controllers and Assemblies
thru 4

1Cs 6~78 Enclosure for Industrial Controls and Systems
Inc. Rev. 1

MG 1-78 Motors and Generators
(Rev. 1-78,

Reve 279,

Rev. 3~80 )

Rev. 480, &

Rev. 5-80)




NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) PUBLICATION.

70~81 National Electrical Code

UNDERWRITERS ' LABORATORIES, INC. (UL) PUBLICATION.

705-77 Power Roof Ventilators

2.  GENERAL REQUIREMENTS. General requirements of Divislon 2 "Site Work" of
this project apply to thlas project.

3. SUBMITTALS . In  accordance with SECTION: SPECIAL  CLAUSES, che
Contcactor shall submit data as specifled herein on the followlng:
31 CATEGORY I. None
3.2 CATEGORY II.
3.2.1 Dover Ventilators Sound Power Level Data
3.242  Roof Curbs
3:2.3  Certifted Test Reports for Corrosion Protection

4,  CORROSION PROTECTION. Speclal protectfon fs not required for equipment
that has a zinc coating conformiag to AST™ A 386 or a duplex coating of zlne
and paint. Where expressly stipulated in equipment requirvements herein, the
affected equipment {tems shall be protected by the manufacturer with a
corroslon-inhibiting coating or palnt system that has proved capable of
satisfactorily withstandlng corrosfon in accordunce with ASTM B 117+ Test
period shall be 125 hours for equipment intended for Lnstallution indoors and
500 hours for equipment {nstalled outdoors or otherwlse subjected to a marine
atmogphere, Each specimen shall have a standard scratch as defined in ASTM
D 1654,
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4.1  CORROSION _ CRITERIA.  Upon completion of exposure,
coating or paint shall show no indication of deterioration OL(’.-‘?,'Q/,‘..,,,

loss of adhesion, nor shall there be indication of rust or/n,,
corrosion extending further than 1/8 inch on either side of '

original scratch,

4.2 THICKNESS OF COATING, Thickness of coating or paint

system on the actual equipment shall be identical to that on the
test specimens with respect to materials, conditions of
application, and dry film thickness,

PALT 2 - PRODUCTS

5, PANE., AMCA 99, statically and dynamically balanced, with air
capacities, brake horsepowers, and fan types., Fans shall be
sound-rated in accordance with AMCA 300, Fan bearing life shall
be winirum 200,000 hours at operating conditions, Provide guard
bird screens for outdoor inlets and outlets. Equip with
automatic (bachdraft) dampers, fave thermal overload protection
in the operating disconnect switches within the building,
Housings and fan wheels shall be aluminum,

5,)  POWEK _RQOF __ VERTILAYORS, UL 705 and AMCA 210,
{centrifugal) fans in housings of corrosion-resistant metal,

ventilators shall be UL classified and shall carry the AMCA seal.
Equip motors witn unfused safety disconnect switches mounted
under fan housings. Provide factory-fabricated roof curbs.

5.2 MOTORS _AND MOTOR_STARTERS. NEMA MG-1, NEMA ICS 2, and
NEMA 1C3 6, respectively, with electrical characteristics as
indicate¢d., Motors shall be dripproof. Motor starters shall be
magnetic~across~the-line type with water-~resistant enclosure,

5.3 ROQP_CURRS, [Factory-fabricated sheet-steel structural
members as indicated, The ecurbs shall have high load~bearing
capacities attained by a system of internal bulkheads, welded
into position at logical intervals along the length of rails,
Provide minimum 4-irch cants, 2 hy 6 factory-installed wood
nailers, and fully mitered and sections, Use welded 18-qage
galvanived steel shell, base plate, and counterflashing. Conform
with other requirements indicated.

PART 3 -~ EXECUTION

6. IHSPALLATION, Install air distribution equipment as
indicated and in accurdance with the manufacturers® instructions,
Provide «c¢learance for inspection, repair, replacement, and
service, Electrical work shall confarm with NFPA 70 and Division
16, "electrical.," Provide conduits for wirings. Equip motors
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with unfused safety disconnect switches mounted. Provide overload
protection in the operating disconnect switches and magneti”
starters, . e

7. EIELD INSPECTION AND_TESTS. Schedule and administer the
specified tests. Provide personnel, instruments, and equipment

for such tests, Correct defects and repeat the respective
inspection and tests. Give the Contracting Officer ample notice
of the dates and times scheduled for tests and trial operaticus,
Conduct inspection and testing in the presence of the Contracting
Officer. Submit test data certified by the equipment
manufacturer's representative.

7.1 [FIELD INSPECTION., Prior to initial operation, inspect
equipment installation for conformance with drawings and
specifications,

7.2 PIELD TESTE,
7.2.1 PRELIMINARY TESTS. For air handling equipment

and its components, perform an operational test for a minimum
period of 2 hours.
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ZERQ_ACCIDENTS

SECTION 15B
SPACE TRMPERATURE CONTROL SYSTOMS

INDEX

1. Applicable Publications 5, 1Installation
2. General Requirements 6. Seguence of Operation
3, System Components
4, Electrical and Electronic-
Power Supply and Wiring

PART 1 - GENERAL
1, APPLICABLE PUBLICATIONS., The publications listed below form
a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation
only.

1.1 NATIONAL FIRE PROTEGTION ASSOCIATION (NFPA) PUBLICATIONS.

70-84 National Electrical Code
90A-€1 Ingtallation of Ventilating Systems

2.  GENERAL REQUIREMENTS. General requirements apply to this section with
the additions and modifications speeified herein.

2.1 DESCRIPTION OF WORR. The work includes providing new automatle
gpace temperature control (ATC) system {ncluding associated equipment and
appurtenances.  Provide each sgystem complete and ready for operation.
Equipment, materials, {Installation, and workmanship shall be in accordance
with NFPA 70 and NFPA 90A. Provide control systems to maintain the
conditions indicated, to perform the functions indicated, and to operate in
the sequence specified. Provide control systems of the electric type.
Installation shall be made by or under the diract supervision of competent
technicians regularly employed 4n che 4nstallation and calibration of
automatic temperature controls (ATC). Control equipment, valves, panels, and
dampers shall bear the manufacturer's name plate.

2.2 SUBMITTALS REQUIRED.
2.2.1 Mapufacturer's Data,

a. Dampers, and operators

b. Controllers, including complete wiring and
connection diagrams

¢. Temperature sensors, including complete
wiring and connection diagrams

d.  Switches, relays, transducers, including
complete wiring and connection diagrams

1802
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2.2,2  shop Drawings.

a., Temperature control schematic and wiring dlagram

b. Sequence of operation for each system and functlon

¢. Equipment interlocks as specified under "Sequence
of Operatlons"

d.  Switches, rvelays, transducers, Lacluding complete
wiring and connection diagrams

Certificate of Compliance.

a» Pipe and fictings
Sertified Data.

a. Damper leakage rates
b Operator power characterlstics
¢. Inherent flow characteristles of each damper

BART 2= PRODUCTS

3. SYSTEM COMPCNENTS, Sensors, industrial or commercial grade,
shall be complete with the automatic temperature control (ATC)
equipment provided and shall have accuracies as stated herein,
Instrument characteristics such as hysteresis, relaxation time,
span, including maximum and minimum limits shall be coordinated
for all applications of sensors and controls, so that the control
gysgem shall operate smoothly and accurately throughout the
esign,

3.1 R ! | DAMPERS., Provide opposed
blade balanced dampers, factory fabricated of extruded aluminum
with antifriction pivot bearings, in accordance with SMACNA duct
construction standards. Provide neoprene or felt seals along the
damper blade edges and ends to maintain tight closure in closed
position. Maximum air leakage rate for outside alr intake
dampers and exhaust air dampers shall not exceed 0.5 percent when
closed against a 4-inch water gage static pressure, Damper
operators shall have sufficient power to limit air leakage to the
specified rate. Select dampers to provide correct flow
characteristics as required by each application.

3.2 DAMPER OPERATORS. Provide electric motor tvpe with
spring return so that, in the event of power failure, they will
FAIL SAFE in the normally closed pasition,

3.3 CONTRQLLERS. Provide electric, type controllers and
mateh to the devices being controlled, Controllers shall have
field selectable adjustable setpoint, and adjustable proportional
band for analog control or adjustable differential for bhinary
two~position control,
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3.4 SPACE THERMOSTATS. Thermostats shall be lock shield type and
shall have a 2 degrees [, differential and a setpoint range of 40 to 75
degrees F. Thermastats shall be two-position type.

4.  ELECTRICAL AND ELECTRONIC _..POWER.. . SUPRLY _ AND . WIRING.
120 volts or less, 60 Hertz, 2 pole, 3 wire with ground. The

devices shall be UL listed or FY approved.

4.1 TRANSFORMERS. Provide step-down transformers where
control equipment operates at lower than the line circuit
voltage, Transformers serving individual wventilating units
shall be fed from the fan motor leads, or fed from the nearest
distribution panelboard or motor control «center, utilizing
circuits provided for the purpose. Transformers, other than
transformers in bridge circuits, shall have primaries wound for
the voltage available and secondaries wound for the correct
control circuit voltage, Transformer shall have capacity to
operate simultaneously all apparatus connected to it and shall be
capable of carrying 125 percent of the load for one hour in an
ambient air temperature of 110 degrees F. Transformers shall be
enclosed in a steel cabinet with conduit connections and shall
have a disconnect switch on the primary side, and a fuse cut-out
on the secondary side,

BART 3 - EXECUTION

5, INSTALLATION. Provide all necessary wiring and conduit to
connect the ATC components to secure an operational ATC system,

5,1 WOREMANSHIP. Wirinc and the installation thereof shall
conform to NFPA 70.
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6.  SEQUENCE OF OPERATION.

6.1 ROOF VENTILATOR. A thermostat on the wall shall encrglze the
exhaust fan when the room temperature is 95° F. or above. The exhaust fan
and motorized fresh alr lnteke dampers are Lnterlocked. The dampers shall
open as goon as the exhaust fan 13 energized. The dampers shall close when
the exhaust fan is deenergized manually or thermostatlecally.

6.2 BLECTRIC BASEBOARD HEATER. A cthermostat on che wall gluil
energlze the heater when below specified temperature and shall turn off the
heater when satdsiled. ‘
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ZERQ_ACCIDENTS

SECTION 16A
W

INDEX

Applicable Publications Motor Disconnects
General Transformers
Materials and Equipment Lamps and Lighting
Approval of Material Fixtures
and Equipment Identification Nameplates
Submittals Equipment Connections
Grounding Painting or Finishing
Wiring Methods Tests
Boxes and Supports
Device Plates
Receptacles
Wall Switches
Service Equipment and
Disconnect Switches
Panelooards
14, Motors
15, Motor Control

Attachment: Siandard Drawling 40ed8e0h, Sheet &6
40~15~01  Sheet 2, ,
1, APPLICABLE PUBLICATICNG,  The publications listed below form

a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation
only.

1.1 PEDERAL SPECIFICATTONS.

J~C~30A Cabile and Wire, Electrical (Power, FPixed
Installation)

L-P-387A Plastic Sheet, Laminated, Thermosetting
(For Designation Plates)

W-B=30A Ballast, Fluorescent Lamp

W~C~375B/GEN  Circuit Breakers, Molded Case; Branch
Circuit and Service (General Spec.)

h=C~586C Conduit Outlet Boxes, Bodies, and
Entrance Caps, Electrical: Cast Metal

W~C-596E/GEN  Connector, Electrical, Power, General
Specifications for
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W-F~408C Fittings for Conduit, Metal, Rigid,
& Am.~1 Thick~Wall and Thin-Wall (EMT) Type)
Fixture

W=-F-414E Lighting (Fluorescent, Alternating-
Current, Pendant Mounting)

W-~J~800D Junctlon Box; Extension, Junction Rox;
Cover, Junction Box (Steel, Cadmium, or
Z2inc~Coated)

W~L~00116D Lamps, Fluorescent (General Specifi-
cation)

W-P~455a Plate, Wall Electrical
& Am~6

W~5-610C Splice Conductor

W~-S-865¢ Switch, Box, (Enclosed), Surface~Mounted
& Int Am-~2

HH~T=553C Insulation Tape, Blectrical, ({Rubber,
& Am~1 . Natural and Synthetic)

Hi~T1~595C Insulation Tape, Rlectrical, Pregsure-
Sensitive Adhesive, Plastic

ER NATTONA NDARDS TINSTTTUTE TANDARDS.

C97.1-1972 Low-Voltage Cartridye Fuses 600 Volts or
Less

MERIC NCTE 3 TEST] D 'ERIAL
STANDARD,

D 69-78 - Friction Tape for General Use for
Electrical Purposes

No. 142-1982  Recommended Practice for Grounding of
Industrial and Commercial Power Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSQCTATION (MEMA)
STANDARDS .
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ICs 1-1978 General Standards for Industrial Control
Incl Revs, and Systems
1 thru 4

I1Cs 2-1978 Industrial Control Devices, Controllers
Incl Revs. and Assemblies
1 thru 4

I¢s 3~1978 Industrial Systems
Incl Rev.
1s2

IC8 4-1977 Terminal Blocks for Industrial Control
Rev Sep 1978 Equipment and Systems

ICS 6-1978 Enclosures for Industrial Controls and
Incl Rev. 1 Systems

SG 3-1983 Low-Voltage Power Circuit Breakers

NATTONAL FIRFE_PBROTECTION ASSQCIATION (NFPA) PUBLICATION,
No, 70~1984 Mational Electrical Code

UNDERWRITERS LARORMIMRIES, INC, (UL) STANDARDS,

Building Materials Directory

Electrical Construction Materials Directory

UL 6 Rigid Metal Conduit (Oct 23, 1981; 9th
Ed.)

UL 20 General~Use Snap Switches (Dec 28, 1978,
Rev. Peb 26, 1982)

UL 467 Grounding and Bonding Equipment (November
7, 1972,5th Ed,; Rev thru March 26,1962)
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Industrial Control Equipment (May 9,1977 .-
12th Ed.; Rev thru March 18, 1982)

Electrical Metallic Tubing (Aug 19, 1977;
4th Ed.)

2. (QGENERAL.

2.1 RULES. The installation shall conform te the
requirements of the MNational Electric Code and requirements
herein, In case of any differences or discrepancies between the
specifications and the National Electric Code, the specifications
shall govern,

2.2 COORDINATION. The contract drawings indicate the extent
and the general location and arrangement of equipment, conduit -
and wiring. The Contractor shall study building plans and
details so that the outlets and equipment will be properly
located and readily accessible. Lighting fixtures, equipment,
and outlets shall be located to avold interference with
mechanical or structural features; otherwise, lighting fixtures
shall be symetrically located according to the room arrangement.
If any conflicts occur necessitating departures from the contract
drawings, details of departures and reasons therefor shall be
submitted as soon as practicable for written approval of the
Contracting Officer. o

2,3 CABACITIES of equipment and material shall be not less
than those indicated,

2.4  WORKMANSHIP.  All materials and equipment shall be
installed in accordance with recommendations of the manufacturer,
as approved by the Contracting Officer, to conform with the
contract documents. The installation shall be accomplished by
workers skilled in the applicable type of work,

2,5 (QRERATING MANUAL AND PARPS LIST. In accordance with
section: "Special Provisions", operating manuals and parts lists
shall be supplied for the pump controller,

3. MATERIALS AND _EQUIBMENT shall conform to the respective

publications and other requirements specified below. Other
materials and equipment shall be as specified herein and as shown
on the drawings and shall be the products of manufacturers
reqularly engaged in the manufacture of such products.

3.1 BALLAST,  FLUQRESCE MP. High-~power-factor type
conforming to W-B-30, In addition, ballasts for 34 watt and
larger shall be class P and shall be automatic resetting type.

3.2 CABLE, FLEXTRLE, CONMDUCTORS shall conform to J-C=30,
Type ACHH or ACT; Type NM or NMC; Type SE; or Type UF or USE, as
appropriate for the intended use.
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3,3 CIRCULT BREAKERS shall conform to NEMA SG 3 or W-C-375, ([,
as appropriate for the use intended.

.‘\1

3.4 COMDUCTORS, INSULATED shall conform to J-C-30, types as

specified.
3.5 CONDUIT shall conform to UL 6,

3,54 CONDUIT COATINGS.
3.5A.1 Plastlic. Fed., Spec. 1LC~530, type I or L-P-1035; composi~
tion, type, class and grade sultable for the purpose, thickness as required
for the type T aystem of Fed. Spec. L-C-530 or NEMA Standard RNL, type 40.
3.5A.2 Epoxy System. Fed. Spec, L~C~530, type 1I.

3.54.3 Coal-Tar System. FPrimer and enamel conforming to
0203, The thickness of the dry coating gystem shall not be less

1/6-inch at any polnt.

3.6 CONMECTORS, WIRE PRESSURE shall conform to W-$-610.
3,7 DEVICE PLATES shall conform to W-P-455,

3.8 PITTINGS, CABLE AND CONMDUIT shall conform to W~F-406 and
W-F-407.,

3.9 RIXTURES, _FLUORESCENT shall be general purpose,

conforming to W-~F-414, type 1I1I, style as approved by the
Contracting Officer, and to W-F~1662.

3.10 [LAMPS, FLUQORESCENT shall conform to W-L~116.

3.11 MOTOR _CONTRQLS shall conform to NEMA ICS 1, ICS 2, ICS
3, ICS 4 and ICS 6, and to UL 508 and UL 845,

3.12 QUTLETS shall conform to W~C~586.
3.13 QUTLET BOXES shall conform to W-J-800,

3,14 PANELBOARDS shall conform to W~J-800, class 1, and type
I, class 2.

3,15 SERVICE EOUTRMENT shall conform to W-C-375 and UL 869,
general purpose enclosure,




3,16 SPLICE, CONDUCTOR shall conform to W~$-610.
3.17 SWITCHES shall conform to the following:

3.17.1 e d fot witches: W-8-865, type HD,
class and design as approved.

3.17.2 8pap Switches: UL 20,

3.18 TAPE shall conform to ASTM D 69, HH-I-595, or 3, as
appropriate,

3,19 TUBING, ELECTRICAL. ZINC COATED METALLLC 3TEEL shall
conform to UL 797,

3.20 WIREWAYS shall conform to UL 870,

3.21  GROUNDING AND BONDING shall comply with UL 467 and IEEE 142,

b ————— ae

4,  APPROVAL OF MATERIALS AND FQUIPMENT will be based on
manufacturers' published data.

4,1 THE_LABEL OR LISTING of the Underwriters Laboratories,
Inc., will be accepted as evidence that the materials or
equipment conform to the applicable standards of that agency. In
lieu of this label or listing the Contractor shall submit a
statement from a nationally recognized and adequately equipped
testing laboratory indicating that the items have been tested in
accordance with the required procedures and that the materials
and equipment comply with all contract reyuirements. Materials
and equipment installed in hazardous locations pust bear the UL
label unless the data submitted from other testing agency is
specifically approved in writing by the Contracting Officer,

4.2 FO : EQUIPMENT _AND \TE S SPECIFIED T
3 DARDS, a manufacturer's statement signed by a

T
company official indicating complete compliance with the
applicable [Federal Specification, Militery Specification, or
NEMA, ASTM or other commercial standard, will be acceptable,

5. SUBMTTTALS. In accordance with section: "Special
Frovisions", the Contractor shall submit for approval, data as
specified herein on the following:

pnngit




CATEGORY 1.

Service BEquipment

Motor Control

Bquipment and Devices for Use in Other Tham General
Pirpose Arecas

Panelboards

CATEGORY ITI. (For information only)
Standard Lighting Fixtures Listed in Series 40-06~04
Disconnect Switches

Conductors

Cable

Steel Conduit Coating Methods

Wiring Devices

6. GROUNDING, Except where specifically indicated otherwise,
all exposed noncurrent-carrying metallic parts of electrical
equipment and devices and neutral conductor of the wiring system
shall be grounded.

7. WIRING METHODS.

7.1 GENERAL, Unless otherwise indicated, wiring shall
consist of ingsulated conductors installed in rigid zinc-coated
steel conduit, electrical metallic tubing or intermediate metal
wiring, Type I. Wiring sizes shall be as shown on the drawing
and shall be in accordance with National Electrical Code

7.2 CONDYIT AND TURING SYSTEMS shall be installed as
indicated. Conduit sizes shall be as required to accommodate the
conductors to be installed. Electrical metallic tubing may be
installed in concrete and grout, in dry locations. EMT shall not
be installed in or below slab on grade or in other damp or wet
locations., INC type I may be used as an option for rigid steel
conduit in areas as permitted by the National Electrical Code,
except that IMC shall not be used within slab on grade., IMC
installed below slab on grade shall be corrosion protected as
required for rigid steel conduit by this specification,

7.2.1 Ipgtelling Conductors and Copduit Below Slab on
Grade_or in the Ground., All electrical wiring below slab on
grade shall be protected by a conduit system., No conduit system
shall be installed horizontally within concrete slab on grade.
For slab on grade construction, horizontal runs of coated rigid
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gteel or coated intermediate metal conduit (IMC) shall be

installed below the floor slab. Conduit passing vertically.
theough the slab shall be rigid steel or IMC. Rigid gteel or INC.
installed below slab on grade or in the earth shall be field

wrapped with 0.10 inch thick pipe-wrapping plastic tape applied

with a 50 per cent overlap, or shall have a factory-applied

plastic resin, epoxy or coal tar coating system, Zinec coating

may be omitted from metallic conduit which has a factory-applied

system,

7.2.1,1 fleld Made Joints, Fittinqs, Abrasiong
and _Coating Holidays shall be coated with material equivalent to

the above.

7.2,2 Chanagg in Direction of runs shall be made with
sy metrical bends or rast metal fittings., Field-made bends and
of'sets shall be made with an approved hickey or conduit-bending .
machine.Care shall be taken to avoid introduction of trash, dirt,
dehicis or other cbjectionable matter into the conduit during
con?t§uction, and any such nmaterials shall be remeved from the
conduit,

8, ROXES _AMD SUPPORTS shall he installed as required by the
National Electrical Code and as cecommended by the conduit

manufacturer,

9, DEVICE PLATES shall be installed on all outlets and fittings
as required to suit the devices installed. Plates shall be zinc o

coated steel or cast ferromagnetic metal,

10, RECFPTACLES shall be rated 20 amperes, 125 volits, two pole
three wire grounded type with polarized parallel slots, in
accordance with wW-C~596, and ghall be grounded by connaction to
the mounting yoke. Special~purpose or heavy duty receptacles
shall be as required for the equipment to be instilled, as
approved by the Contracting Officer,

11,  WALL SWITCHES shall be totally-enclosed toggle (tumbler)
type as approved by the Contracting Officer. Switches shall be
raled 20 ampere, 120 volts or 277 volts for use on AC only,

12. SERVICE EOUTPMENT _AND DISCONNEQT SWITCHES. Service~
disconnecting means shall be enclosed clrcult breater with
external handle for manual operation, suitable for the equipment

to be installed and as approved by the Contracting Officer,

13. PANELBOARDS. Power, lighting and appllance branch cireuit
panelboards shall be circuit-breaker equipped, type I, as
approved by the Contracting Officer, Circuit breakers shall be .
suitable for the use intended.
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14, MQTQRS furnished under this and other sections of thes®:..
specifications shall be of sufficient size for the duty to b ;5ﬂtn
. performed and shall not exceed the full load rating when thé’éy)

) driven equipment igs operated at specified capacity under the most
gsevere conditions likely to be encountered. Integrally mounted
motors are those in equipment where the motor housing and driven
equipment housing are integral and on the same common shaft,
pump motors shall have the following horsepower ratings:

Pumps Nos. 1 and 2: 50 horsepower

Unless otherwlse specified, all motors shall have open frames and contlnuous-
duty classification based on a 40 degree C ambient reference temperature.
Polyphase motors shall be squlrrel-cage type, having normal-starting-torque
and low-gtarting-current charuacteristics unlegs ocher characteristics are
gpecified elsewhere, When electrically driven equipment furnished under
other sections of these specifications differs in sfze or rating from the
indicated design, the Contractor shall make the necessary adjustments to the

‘ wiring, disconnect devices, starters, controls, and branch circuit protection
to accommodate cthe equipment actually installed. Each motor controller
and/or disconnect switch herelnafter specified shall be clearly labeled on
the cover to indicare the equipment controlled. The labeling shall be done
with a light~colored paint and letters not less than 5/8 inch high.

15. MOTOR_CONTRQOL. Each motor or group of motors requiring a
single control shall be provided under other sections of these
specifications with a suitable controller and devices that will
perform the functions as specified for the respective motors.,
The motor controller shown on the drawings is for reference only. ,
It shall be mounted on a wall, at an easily accessible location ‘
not more than six feet above floor level. The control voltage of
magnetic¢ starters shall not exceed 300 volts., Each motor of 1/8
horsepover or larger shall be provided with thermal overload
protection either integral with the controller or mounted in a

. separate enclosure, All overload devices shall be located and be
accessible as specified above for controllers.Protective devices
shall be automatic-reset type. The pump motor controller shall
be so designed that Pumps Nos. 1 and 2 operate alternately under
normal operating conditions., The pump controller shall provide
automatic on-off switching with manual cverride, and be as
apptaved by the Contracting Officer. A

154, TELEMETRY CONTROL shall be Furnished and installed for level control of

. the water storage tank. 7The Water Level Control System will include sensing
oy the water level ln the tank, and through a communication link, control cthe
operation of the booster pumps located about 1-1/2 miles from the ctank.
Since the ussge rate will vary from day to day, pump operatlon mnust be
controlled from the tank water level and cannot be programmed on a time or
 § average usage basis. An ancillary function of the system is to display a
warning signal at the booster station if the water level in the tank 1s not

maintained within the specified rvange. The functions to be performed are as

follows:
16A-9
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Level 1589.5 of water tank - ligh Water Alamm
Level 1588.5 of water tank ~ #1 pump OFF
Level 1587.5 of water tank ~ #2 pump OFF
Level 1585.0 of water tank « #1 pump ON

Level L582.0 of water tank = #2 pump ON

Level 1578.0 of warer tank - Low Water Alarm

The telemetry control system shall be Ffully complete and operatfonal and
Inelude the fnllowing major components:

15A,1 PRESSURE TAP located 1in the valve vault at the water storage
tank.

15A,2 OIL/WATER INIERFACE with an ofl seal will he located in the
valve vault. Use mineral oll for preseuring sensing from the vault to the
trangmitter. Mlneral oil shall be nontoxie and sultable for a potable water

system.

15A.3 TELEMETRY TRANSMITTER consisting of a pressure transducer and
signal generator in a NEMA 3R enclosure. Mount the tramsmitter on the side
of the water storage tank, Insulate and dnclude a chermostatically
controlled heater for the tramsmitter enclosure.

15A«4 CONTROL WIRE shall be a minimum of MNumber 22 slx-palr direct
burial cable. Control wire shall be twisted full metallle, volce grade,
capable, copper shielded, molsture proof, and rodent proof. Install control
wire at a minimum of 2 feet below grade, fn the same trench as the water
maln, provided 1t is located on a shelf to one slde and rests on undisturbed
earth, Bury underground tape warning system U foot below the finlshed ground
surface bhefore final backiilling of trenches.

15A.5 CONTROL PANEL shall Include a signal recelver, converter, and
controtler. AIl equipment shall be solid state design with modularized plug-
lo design pecmfcting simple fleld replacement of printed elrcult cards.
Boostar pump controls shall be housed In a NEMA 4 cnclosure. The control
circuits on the magnetle starters for the pumps are to be directly connected
to the level controller.

154.6 ELAPSE TIME METERS shall be f{ncluded for each of the two new
booster pumps with space for a Ffuture pump. Rlapsed time meters shall be
nonresat type graduated in hourg and tenths.

154.7 LIGHTNING ARRESTERS shall be provided at all line terminatlons.

15A.8 ACCESSORIES nccessary for the operatlon of the control system
ghall be {ncluded.

The ularm condltion shall activate a light mounted in such a manuner to be
easily visible Erom the highway passing the pumping statlon. The light shall
be of the revolving, high lntensity type, red color.
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Power requlrements for the traneceiver are 110/1/60 and are to be fed by a
15A breaker on a separate dedicated eircuit.

The switehlng current capacity of the transceiver/decoder shall be sufficient
to handle the load generated by the hooster pump panel control eircuits, and
the alarm light clreuits. If not, auxiliary relays shall be provided for
that purpose. Preference will he given to solid state switching and relay
devices,

The panel shall be of NEMA 4 construction and shall be furnished with the
following features:

a, Through the door disconnect switches for 460/3/60 power to pump
motors.

b, Separate circult breaker for each pump motor.

¢. Separate fused control ecircult transformer and control power
eircult breaker.

d. Tlectronic alternator to provide booster pump alternation at the
end of each pump run cyele.

e, Pump tunning lights on the panel door.

£, ON=OFF=Automatic door mounted switch, such that in an emergency,
e.gs, communication failure, the pumps can be operated with manual control.

g+ Terminal board for connections to transceiver.
he HWA and LWA door mounted lights.

The equipment specified in this eection shall be submitted for approval.
Where several Ltems are shown on the same data page, the submitted {tem shall
be identified. Fallure to supply adequate or clear data shall be cause for
disapproval.

All components must function in a manner to produce the desired contrel. To
insure this compatibility, all system components will be furnlshed by a
single supplier who must guarantee that the entire Water Level Control System
will operate satisfactordly and in accordance with these specifications for a
period of 1 year after startup.

At his optlon, the supplier may procure components from other sources, but
all items a0 obtained must be covered wunder the principal supplier's
guarantee.

16,  MOTOR DISCONNECTS shall be provided for each motor. Each disconnect
shall be enclosed, horsepower rated in accordance with W-5-865, table III,
and be located so that the motor controller is easily visible from the
disconnect.
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17, TRANSFQRMERS shall® be general-purpose dry-type in a
weatherproof enclosure, in conformance with Appalachian Power
Company requirements, as approved by the Contracting Officer.

18, LAMPS AND LIGHTING FIXTURES shall be fluorescent, 120 volt
operation, as approved by the Contracting Officer., Lamps shall
be 40 watt rating, cool-white color characteristics, of a type
that does not require starter switches. Ballasts shall consume
not more than 86 watts when operating two F40T12 rapid start
fluorescent tubes with full light output, shall be UL listed and
of a type that can be used with both 34/35 watt lamps without
loss of life or performance of the lamps or ballasts. The
Contractor shall furnish and install all accessory devices and
materials required for proper operation.

19, IDENTIRICATION NAMEPLATES shall be provided and installed
on all major items of equipment, and on such other items as may
be provided by the manufacturers of the ltems as standard. All
required nameplates shall be made of laminated plastic in
accordance with L-P-387, with black outer layers and white core,
chamfered edges. Plates shall be fastened to equipment with
black-finished round head screws or approved nonadhesive metal
fasteners., At the option of the Contractor, the equipment
manufacturer's standard embossed nameplate material with black
paint;fllled letters may be furnished 4in lieu of laminated
plastic,

20, EQUIPMENT _COMNECTTONS. All wiring not furnished or
installed under other sections of the gpecifications for the
connection of electrical equipment as indicated on the drawings
shall be furnished and installed under this section of the
specifications,  Connections shall comply with the applicable
requirements of paragraph: "Wiring Methods",

21,  PAINTING OR PINISHING, Field-applied paint on exposed
surfaces shall be provided under section: "Painting”,

22, TESTS. After the irstallation is completed , and at such
time as the Contracting Officer may direct, the Contractor shall
conduct operationg tests prior to approval of the completed work.
All equipment shall be demonstrated to operate in accordance with
the reguirements of these specifications, The test or tests
shall be conducted in the presence of the Contracting Officer or
his authorized representative, The contractor shall furnish all
instruments, personne! and other equipment or materials reguired
to perform the tests, and shall submit to the Contracting
Officer, in writing, the results of the tests,
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CORPS OF ‘ENGINEERS " DEPARTMENT OF THE ARMY

TYPE 220 TYPE 221 TYPE 222
Without With Symmetrie With Asymmerric
Reflector Reflector Reflector

Single and Double Lamp Fluorescent Sip Fixture

Suffix Description
Oae 40 watt lamp
Two 40 watt lampa

Fixtuse shall conform UL 57 and shall have a de-formed seel chaonel with
a minimum gominal thickness of 0,030 inch, suitable mounting holes and
1/2-inch knockouts in back, Channel and end firings shall havea baked
whits enamel finish, Channel covers shall have threaded Strings for
reflector mouating, shall be conatructed of de-rolled steel, and shall be
fnished with baked whita enamel, All fexTous metal parts shall receivea
Tust before applica sat, Reflectors shall be
designed for dir rable threaded
Atrngs. End caps shall be

at each ead of single fxtures. Reflectors shall be manufactures's standard
commescial product and shall be constructed of die~formed aluminum with
highly polished fAnish, or steel with white porcelain enamel fnish, or steel
with baked white enamel finish, Fixwure shall be suimable for surface
moungng or peadant mounwng. Fixtuve shall be prewired.

Fixnure types {ndicated on this shees ahall also conform to Tequirements
specified and indicated in the conmract documents, NONALS
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WITHIN DASHED AREA
==t OF BLOCK~ ===

~ N

—

- 21 JOINT

>t
HORIZONTAL GRID LINES

§ 2 - FLOOR C
e o / LINE. 2 ey
. , v

OUTLET 'BOX LOCATIONS IN' NOMINAL |

g8'x16" GLAZED TILE OR CONCRETE BLOCK

LECEND ¢
A. OUTLET BOX LOCATION WHERS FIN TUGE RADIATORS ARY INSTALLED,
IP SPACE DOZS NOT TEZRMIT HOUNTING BELIM RADIATOR, MOUNT OUTIETD
BOY IN SAMZ REIATIVE POSTTION IN BLOCK ABOVE RADIATOR,.
B, STANDARD LOCATION FOR OUTLET BOX WHEN IMDICATED AS 1!-Q0
., ABOVE FLOOR.
'C. OUTLET BOX LOCATION TO BZ USED IN CARAGES OR AREAS R.IQUIRDIG
QUTLET BOX TO EE AT LEAST 18" UP FROX FLOOR,
D, TIPICAL DUTIEI‘ BOX’ LDCATTOF FOR SHITCH. C et
NOTE:
"1, DIMENSIONS Sr{C}f{N YROH FLOOR ARY APPROXIHAT“ AND MAY Vr‘\.?'f ACCDR.DI‘IG
* TO BILOCK SIZE AND SPECIAL CONSTRUCTION REQUI?.D‘WTS

CAST BOXES .
. NOTES ;

T. HOUNTING HEIGHT OF CAST ROAES SHALL BE AS SF"JIFEJ IN LiGE,

2, WHERE CAST POXES ARZ REQUIRED BY TFV' SFELIFICATIONS THEY SHALL BE
FURNISHED WTTH EXTERIOR HOUNTING IUCS AWD PACTORY THREADZR HUaS. BACH:. .
HUB SHALL SE FORMED WITH AN INTEGRAL BUSHING, SO SHAPED T0 FRESENT A =~ |
SMOOTH SURPACE FOR THE INSULATED CONDUCTORS, BOXZS FOR FLUSH MOUNT~ . |
ING NEED NOT HAVE EXTERIOR MOUNTING LUCS, HG(.WER DRILLZD HOUNTING "iOISK

™ Bom‘.wflf- 10T B2 FERITIED. - . REVISEDISER, 1963 '
nnn2tl ' DWG. NO, 40-15-01
: - SHEET 2




DISK N (bik)
PROJECT C10526
P

ZERO ACCIDENTS

SECTION 168
ELECTRIC SPACE HEATING EQUIPMENT

INDEX .
0"“[-'/'-'“

1. Applicable Publications 3, General (HUJ)
2, Submittals 4+ Electric Baseboard Radiation

1.  APPLICABLE PUBLICATIONS. The publications listed below form a part of
this specification to the extent referenced. The publications are referred
to in the text by the basic designation only.
1.1 AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND AIR CONDITIONING
ENGINEERS (ASHRAE) PUBLICATION.
Handhook & Product Directory, Equipment (1983)
1.2 NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) PUBLICATION.
No. ICS 6-1978  Enclosures for Induatrial Controls and Systems
Incl Rev 1
1.3 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) PUBLICATION.
No. 70-1984 National Electrical Code
L4 UNDERWRITERS ' LABORATORIES, INC. (UL) STANDARDS.
No. 1025 Electrdc Alr Heaters (November 10, 1980,
2nd Ed; Rev thru January 8, 1982)
No. 1042 Electric Baseboard Heating Equipment
(March 2, 1979, 2nd Edition; Errata
June 8, 1979; Rev thru May 23, 1980)

2. SUBMITTALS.  Sufficient 4nformation ehall be included to determine
compliance with the drawings and specifications. Power and control wiring,
safety devices and color of finish shall also be indicated. In accordance
with SECTION: SPRCIAL CLAUSES, the Contractor shall submit for approval,
data as specified heredn on the following:
2.1 CATEGORY 1. None
2.2 CATEGORY I11.
Electrical heating devices
Electrical heating controls

3. GENERAL.

3.1 SAFETY. The Contractor shall submit proof, Af requested by the
Contracting Officer, that the nmaterials, appliances, equipment or devices
that he furnishes and ingtalls under this contract, meet the Underwriters'
Laboratories, Ine., requirements regarding fire and casualty hazards. The
label of, or listing by, the Underwriters' Laboratories, Ime., will be
accepted as conforming with this requirement. In ldeu of the label of
listing, the Contractor may submit independent proof, satlafactory to the
Contracting Officer, that the materials, appliances or devices conform to the
published standards, Aincluding methods of test, of the Undexwriters'
Laboratories, Ine. i

16B~1
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3 CopES,  Unless ocherwise apecified, all work sghall be fn
accordaace with the NEC,

by BLECTRIC BASEBOARD RADIATION.

4.1 GENERAL. Electric baseboard heaters shall have wattage, voltage,
phase, and Btu/hr output as shown on the drawlngs or aa specified. Complete
baseboard assembly shall eomply wlth the requlrements of the UL 1025 and the
requirements apeclfied. Units shall be furnished and installed complete with
heatlng elements, hrackets, end closures, sgplice plates, Laterlor aud
exterior corners, and accessibla wiring compartment. Msximum outlet alr
temperature and enclosure surface temperature, under continuous operation,
shall not exceed 200 degreea F.

LTV UFATING ELEMENTS. leatlog elements ahall consist of nlckel
chromlum heatlng wire embedded Ln magneaium oxide insulating refractory and
sealed la corroslon-reslsting sheath. The ends of elements shall be sealed
and enclosed in a terminal box and element sheath shall be mechanically
presaed after fllling to insure maximum magnegium oxlde compactlon. Sheath
ghall be flnaed aluminum casting, steel with flns brazed to sheath, Steel
sheath and fins shall be corroslon protected by high-temperature aluminized
finlshe Flog shall be spaced a maxlmum of six per Lnch, where used. leat
teansfer between sheath and flas shall be uniform. Maximum sheath surface
temperature shall not exceed 750 degrees F. Maxlmum watt density per llnear
foot of element shall not excead 200 watts., TRlements shall be free from
axpanslon nolse and (0~cyele hum.

4.3 ENCLOSURE.  Enclosure shall be steel with panel thicknesses not
less than 18 US gage Crout and 20 US gage back and shall be rigidly reln-
forced and gupported for reslstance to damage from floor malntenance
equipment. Enclosure shall have no sharp or rough edges and shall form a
strong rigld cover. lHeavy-gage gusset plates for stiffening the enclosure,
If required to makntain uniform shape, shall be provided. Front shall be
removable. Enclosures shall be wall hung with bottom not less than 6 inches
above the finlshed floor and shall be sulctable for rhe space avallable, Eand
plates and cocrner pleces shall be dle furmed with round edges, fit €lush with
enclosure surface, and shall be neat in appearance. No direct contact
between enclogure and heatlng element will be permitted. Enclosure shall
have the manufacturer's standavd factory baked enamel finish. Connectlion box
shall he designed to permlt power supply and control wiring from bottom,
rear, right, or left side as required.

heh ACCESSORIES.  Where continvous wall-to-~wall installatlons are
indicated, all necessacy accessorfes shall be provided. These accessorles
shall tluclude, but not be Limited to, corner flttings, fillers, splice
plates, and end caps. There shall be no wharp edges, and accessories shall
have the same proflle as the basle unit. Provislon shall be made for
expanslon of enclosure.

445 LIMIT CONTROLS.  Continuous end=to-end automatic reset thermal
overheat Lllne voltage protection shall be provided with each (ndividual
baseboard heater to prevent overheatlng.

[ WIRING,  Baseboard unit shall be Cfurnished complete, factory
prewlired and ready for branch circult and control connections.

4.7 DISCONNECT MEANS, Each heater shall ba provided wich a factory-
installed safety disconnect swlteh or clrcult breaker Installed {n the
houslog or fn an auxiliary matching control sectlon.

168-2
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Project C10526
Disk Spec/Jg
FT

ZERO_ACCIDENTS

SECTION 16C
CATHODIC PROTECTION (GALVANIC ANODE TYPE)

INDEX

Applicable Publications 8., Test Statfons

General 9. Underground Pipe Joint Bonds
Materials and Equipment 10,  Electrical Isolation of
Submittals Structures

Workmanship 11, Trenching and Backfilling
Anode Protection and 12, Seeding

.~ Installation 13, Tests and Measurements

lead Wire Connectlons for 14,  Cleanup
Anode and Test Statlon 15,  Manual

Attachments: Anode Current Qutput Record
Std. Dwg. 40-06-15, Sheete 1, 2, 3, 4 and 5

L. APPLICABLE PUBLICATIONS. The publications listed below form a part of
this aspecLfication to the exteat referenceds The publications are referred
to in the text by the basic designacion only.
1.1 FEDERAL SPECIFICATIONS (Fed. Specs).
J-C~30A Cable and Wire, Electrical (Power, Fixed
& Am~1 Installation)
fiit=I~595C Inaulat{on Tape, Electrical, Pressure-
Sensitive Adhesive, Plastic
MILITARY SPECIFICATION (Mil. Specs).
MIL~B~78638 Brazing of Steels, Copper, Copper Alloys,
Nickel Alloys, Aluminum and Aluminum
Alloys
AMERICAN SOCIETY FOR THSTING AND MATERIALS (ASTM) PUBLICATIONS.
D J248~8la Polyethylene Plastice Molding and Extruslon
Materials
NATIONAL ASSOCIATION OF CORROSION ENGINEERS (NACE) PUBLICATION.
RP~01-69 Recommended tractice~Control of External
Corrosion on Underground or Submerged
Matallic Piplng System (Rev. 1976)
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) STANDARD.
WC~5-1973 Thermoplastic~Insulated Wire and Cable for the
Incl Rev. Trangmisslon and Distribution of Electrical
1 thru 10 Energy
(R 1979)




2. CENERAL.  The contract drawings Indicate the extent and general
arrangement of the waterllnes, valves, and fire hydrants. The cathodle pro-
tectlon system for the waterlines, valves, and flre hydants ahall be as
gpacified herefn. The electrical {solatlon, coating and/or wrapping of
underground facilitles, when not spectfied elsewhere, shall be included as a
part of this sectlon of these specifications, and shall be in accordance with
NACE RP-01-69., This specification applies to metal structures that are
coated, covered, or coated and wrapped.

2.1 STANDARD _ PRODUCTS.  Materlalas and equipment submitted for
approval shall be a product of a manufactuver regularly engaged in the mouu-
fucture of cthe product, ahall meat the raquirements of the specificatlons,
and essentially duplicate materlals and equipment that have been In satis=
factory use at least 2 years prior to bid opening.

2.2 VERIFICATION OF SITE CONDITIONS. The Contractor shall coordinate
and properly relate his work to the site and to the work of all ctrades. The
general locations of the lines to racelve protection are shown. The
Contractor shall vigit the premises and churoughly familtacrize himself with
all detalls of the work and working condiclons, shall verify existing
conditlons in the fleld, determine the exact locations of 1lines to be
protected, and advise the Connracting Offlcer of any discrepancy hefore
pecforming any work.

2.3 INSTALLATION METHODS. 1he aystem installed shall comply with the
applicable portlons of NACE Standard RE-01-69.

3. MATERLALS AND FQUIPMENT shall conform Lo che respective specificetions
and other requirementa speeffied herein.
301 ANODES.
TToT Dimenslons of magnesiun anodes shall conform to the dimen-
sions for standard wvlzes of anodes of the weights specified. The magnesium
anode shall be of H~l, grade A alloy, vonforming to the followlng:

Alum{num
Manganese, min.
Zine

stlicon, max.
Cuppet, max.
Nlckel, max.
Lron, max.

Ocher impurities
Magnaes lum

5.3 = 6.7%
0,15
2.5 = 3.5
0,10
9,02
0,002
0,003
0,3
Remainder

Contractor shall furnish gpectographle analyses or a letter of compliance on
gamples from each heat or bateh of anodes used on this project.

3012 Anodes shall be
cloth sack.
welght of the packaged anoda shall be

17 1b bare anode = 45 1b
The backfill material shall consist
alte, and 5 percent sodlum sulfare,

3,13 Anode load wires
copper wlre.

3'2

of Military Speclfication MIL-B~7883.

nen223

Anodes shall be centered {n the backfill material

provided with specified backfill {n a
The total
approximately as follows:

packaged anode

of 75 percent gypsum, 20 percent bento=
and shall be of the quick-wetting typee.
shall consist of fnsulated No. 12 solid

lead wires ghall be 10 feet {in length.
BRAZING shall be in accordance with "Torch Brazing" requirements
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3.3 CONDUCTORS shall be copper except resietance wire and may have

any of tho following insulation types.
3.3.1 Type TW and USE Insulation shall comply with Fed. Spec.

J"C"30.

J.3,2 Polyethylene Insulation. Cathodic  protection cable
speeifically made for the purposes shall comply with ASTH D 1248 and shall be
high molecular weight polyethylene, Type I, Class C, Grade E5, or NEMA HC~5,
polyethylene insulation.

3.4 TAPE. Electrical tape pressure sensitive vinyl plastic shall
comply with Feds Specs Hi~1~583.

3.5 BACKFILL SHIELD MATERIAL shall be composed of approved plpeline
weapping or fiberglass reinforced coal-tar impregnated tape, or plastic weld
caps specifically made for the purpose and installed in accordance whth the
manufncturer's directions.

3.5.1 Plpe Joint Cover for uteel pipe shall be as shown on
Standard Drawing 40-06- 15, Sheet 5, Coal tar wrap

3.6 CURB BOX shall be a manufacturer's standard product of cast iron
or plastic and shall be complcte with insulated two contact terminal strip
and a lockable cover with "C.P. Test" label on cover.

37 COATING COMPOUND shall be cold applied coal~tar base mastic, hot-
applied coal~tar enamel, or approved pipeline wrapplng.

3.8 RESTSTANCE WIRE shall be insulated type TW 4insulated nichrcme*u

‘

wire, Agra #16 or il
3.9 WELDING of electrical connectlons shall be as follows:
3,9,1 Gxothermie type “"Cadweld” or Burndy  "Thermoweld,"
installed as directed by the manufacturer.
3.9,2 Other methods of welding specifically approved by the

pipe manufacturer.

4o SUBMITTALS. In accordance with SECTION: SPECIAL  CLAUSES, the
Contractor shall submit Ffor approval, data as specified herein on the
following:
bl CATEGORY 1.
Conductors
Anodes
Cold~applied bituminous coating mnterial
Backf41) shield material
Ingulated reslstance wire
Layout of Anodes
Layout of anodes around tanks
Special details
Certiffed qualifications and experience data of installing flrm
and supervisor .
Exothermic weld equipment and wmaterlal
Curb box for test lead scaticn
Welding method for electricsl councctlous
Electrical isolation material, method and locations
Certifications showing!
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Data on installing firm to include:

L. Name of the fimm

2. The number of years of experience

3. A Mgt of not less than five of the firm's installations
that are at least 3 years old which have been tested and
found to be satisfactory
Data showing name and qualificatlons of the inatallling
superviasor

b2 CATEGORY II. None.

5. WORKMANSHIP. The Lnstallation shall be supervised by a NACE Accredited
Corrosion Specialist or Senior Corrosion Technologlst. ALl materials and
equipment shall be lLastalled in accordance with the recommendations of the
manufacturer as approved by the Contracting Offlcer to conform with the
contract documenta. The supervisor, as specified above, shall be on the site
at least three times ducring construction and testing; once at the start of
conatructlon, once at approximately the wid-point of cunstruction, and during
the testing.

6. ANODE PROTECTION AND INSTALLATION.

0.1 PROTECTION. Storage area for magnesium anodes will be designated
by the Contracting Officer. Anodes shall have approved waterproof protection
at all times prior to {installation. Damaged anodes shall be replaced,
Remove waterproof protection before inscalling anode.

6.2 INSTALLATION,  Unless otherwise oauthorized, installation shall
not proceed without the presence of a representative of the Contracting
Officer, Anodes of the size findicated herein ghall be installed at the
locations findicated herein. Locations may be changed to clear obstructions
with the approval of the Contracting Offlcer.

6,2,1 Anode Placement ~ GCeneral. Packaged anodes shall be
{nstalled completely dry, and shall be lowered Lnto holes by rope sling or by
grasping the cloth gather, The anode lead wire shall not be used in Lowering
the anodes. The hole shall be backfilled with fine soil in 6-inch layers and
each layer shall be hand tamped around the anode. Care must be exerclsed not
to strike the anode or lead wire with the tamper. If Immediate testing Ls to
be performed, water shall be added only after backfilling and tamping has
been completed to a point 6 inches above the anode. Approximately 5 gallons
of water may be poured lnto the hole. After the water has been absorbed by
the soil, backfilling and tamping may be completed to the top of the hole.
Anodes shall be installed as shown on Std Dwg 40-06-15. In the event a rock
strata 18 encountered prior to achleving specified augered-hole depth, anodes
may be installed horizontally to a depth at least as deep as the hottom of
the pipe, with the approval of the Contracting Officer.

6.2,2 Underground Pipe Line. The 6~inch ductile cast iron line
ghall have three 17-1b. anodes spaced at equal intervals. The 8~inch ductile
cast iron line shall have twelve 17-1b. anodes spaced at equal 1intervals.
The 10-fnech ductile cast iron line shall have fifteen 17-1b. anodes spaced at
equal fintervals. The 12=inch ductlile cast lron line shall have eighty six
17-1b. anodes spaced at equal Intervals. The 16~inch ductile cast {ron llne
shall have 112 17-Lb. anodes spaced at equal intervals. Anodes shall be
ingtalled at a minimum of 3 feet and a maximum of L0 fee: from the line to be
protected.,
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7.  LEAD WIRE CONNECTIONS FOR ANODE AND TEST STATION.

7.1 UNDERGROUND PIPELINE. Lead wire-to-structure connections shall/
be accomplished by exothemmic welding process. A hackfill shield shall be
placed over cach connection and shall be of dimensfons adequate to cover the
exposed metals.

7.2 LEAD AND RESISTANQ&_'WIRE SPLICES. All lead wire gplicing, when
necessary, shall be weldeds The joint shall be epoxy insulated. Resistance
wire connections shall be accomplished with silver solder and wrapped with a
minimum of three layers of pressure sensitive tape.

8. TEST STATIONS shall be installed at the following locations.

8.1 At intervals not exceeding 300 feet, provide one test lead.

8.2  Where the plpe crosses within 6 1inches of any other metal pipe,
provide two test leads. Test leads will not be required within 300 feet of a
riser plpe or any place where the plpe may be readily accessible.

8.3 Where a carrler pipe is used under roads or railroads, ete., or
elsewhere, the secom test lead shall be connected to the carrier pipe and
the first test lead connccted to the protected structure.

8.4 Provide a two wire test station at underground insulating joints
|electrically isolating Joint], Connect a lead to each side of the Joint.

8.5  Conductors shall be #12 AWG insulated, color coded as required.
The upper end of the test statlon conductors shall be {nsulated with plastic
tape or an insulated wire nut connector.

8.6 Statlons ghall be aus shown on Std. Dwg. 40-06-15. The curb box
test statfon shall have a 12-ineh by 12-inch by 3-Inch thick concrate pad
poured around the test station flush with the grade.

9,  UNDERGROUND PIPE JOINT DONDS. ALl metal pipe Jodnts except welded
joints shall be electrically bonded. Bondimg shall be made to the pipe on
both sides of the joint and all componest parts of the pipe joint except
bolts. Joint bond conductor of #2 AWG un copper lines and #1/0 on ductile
cast iron lines. Both will be ™ insulated.

10, ELECTRICAL TSOLATION OF STRUCTURES.

10s1 WATERLINES. Provide electrical {solatlon between new and
exlsting piping and at other points where & short to another plpe or a
forelgn structure may occur.

11. TRENCHING AND BACKFILLING shall be accomplished in accordance with SEC~
TION: EXCAVATION, TRENCHING AND BACKFILLING FOR UTILITIES SYSTEMS and as
shown on the drawings.

12, SEEDING shall be accomplished In accordance with SECTION:  SEEDING in
locations disturbed by this construetion.

13, TESTS AND MEASUREMENTS. Unlesn otherwlse authorlzed, tests shall not be
made without the presence of a representative of the Contracting Officer.

131  ANODE TESTING - UNDERGROUND PIPELINE. Prlor to connection of the
anode lead wire to the structure, and after backf{lling around the anode and
structure, a millismmeter will be fnserted in the circult and the current
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output of eceach anode measured and recorded. In the event that maximum
current outputs, as get forth belew, for the different sizes of anodes should
be exceeded, adequate resistance wire shall be inserted ia the circult to
reduce the current output to the maximum allowable for a given size anode.
Maximum allowable current outputs for the different size anodes to allow for
design life ghall be as shown {n Table T below.

13.2  MAXIMUM CURRENT TABLE., Anodes of the various weights when tested
shall not allow mora than the following respactive maximum cucrrent output.

TABLE T

Weight Bare Anode Allowable Current Output

174 Anode 0.040 Amperes

13,3 INSULATION TESTING, At the time of anode installation, testing
will be conducted at each Lnsulating fltthng to determine that no electrical
contact or “"ghort" exiats hetween Ghe two insulated structuress The Contrac~
tor shall be responsible for electrical lsolatdon of all new structures.
This phase of testing will be conducted utilizing a battery campass apparatus
or other device apecifically manufaccured for this purpose, Insulated connec
tions installed under thig contract and found to be shorted shall be replaced
by the Contractor.

13,4 STRUCTURE~TO-SOIL POTENTIAL MEASUREMENTS., Upon completion of the
cathodiec protection 4installation, structure~to-soil potential measurements,
with a copper/copper sulfate reference electrode, and using a potentlometer-
voltmeter with a minlimum Internal cesistance of 100,000 otms, shall be made
ag follows: .

13,4,1 Coated Piping.
13.4.1.1 With the test equipment properly connected and

positioned, acquire potential readings at {ntervals not to exceed 300 feet.
The reference electrode shall be positioned over the structure midway bhetween
anode locations. Acqulre at least two potential memsurements at each water
services

13.,4.2 Protective Criteria For Electrically Iasolated Structures.
Potentlal for protection of structurca shall be a minlmum of negative 0.0
volt as measured between the structure and a saturated copper-copper sulphate
reference cell contacting the earth directly over the gtructure.

13.4.3 Recording Measurements. All structure-to~soil potential
measurements Lncludivng native atate potentlals, and current wmeasurements,
shall be prepared in tabular fomm, and submitted in six coples, with each
location 1dentified on the as~built drawings. Contractor shall locate and
correct and report to Contracting Officer any shorta to forelgn structures
encountered during checkout of the installed cathodic protection uystem.
Structure~to~gsoll potentlal measurements are rvequired on as many structures
as necessary to determine the extent of protection or locate shoxts.

13,5 INSUFFICIENT PROTECTION. 1In the event that the aystem, when
tnstalled 4n accordance with the plans and specifications, will not provide
the required protection of negative 0,85 volt, the Contractor, together with
the Contracting Officer, chall determine the cause and correctlons needed.
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ptping, tanks, conduits, ete., in thie contract. After the needed correctiut, .

The Contractor shall be responsible for electrical ZLsolation of alt)/\ o
H I

actions have been so determined, the contract will be modified in accor
with paragraph 3 of the General Provisions and the Contractor shall perfo
the additional work to provide at least a negative 0.85 volt protection for
the system.

13,6  INTERFERENCE TESTING shall be made on all structures installed
under this contract to locate damage bedng caused by exieting Impressed
current cathodic protection systems or other sources of Laterference. It
ghall be the Contractor's wresponsibility to correct all interference using
methods recommended by the Corrosion Technologist or Specialist. The methods
used shall be shown on the as~built drawings and described 4in the test
report.

14, _CLEANUP. Contractor shall be responsible for cleanup at each anode
installatlon site. All paper hags, wire clippings, etc., ghall be disposed
of as the Contracting Officer directs. Paper bags, wire clippings and other
waste will not he put £n bell hole or anode excavatlon.

15, MANUAL. The Contractor shull prepare und furnish the Contracting
Officer #ix coples of operation and malntenance manual of the cathodic
protection system for guldance of Using Agency personnel. The manual shall
he prepared with the following contents.

Part I ~ General Section

Section 1 fiow Metals Corrode in the Ground

Section 2 llow Cathod{c Protection Prevents Corrusion

Section J How Cathodlc Protection is Applied to Burfed Metals

Section 4 When to Measure Structure-to-Soil Potentlals

Section 5 Limitations of Cathodic Protection

Section 6 liow to Measure Structure-to-Soil Potentlals

Part II ~ Description of the Cathodic Protection System

Section 1 Galvanic ancde system. Include a complete anode {ngtalla-
tion record to show size of ecach anode, whether under
earth or pavement, and type of structure or utflfty line
to which attached.

Section As~built Drawings. The drawings shall be prepared to a
scale approved by the Contracting Officer and shall com
tain dimensfoned locatlons of anodes, soil potential
measur ements, teet statlony, homding connactions, Llnsu~
lated jointn, and other underground atructures.
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ANODE CURRENT QUTPUT RECORD

Loeation? Sheet __ of __ Date:

“COCATION STRUCTURE,
Anode (Refer to Bldg. Nom., Streets, ag  Tank  Current

Size Std. or Permanent Landmarke) Qutput

NOTE: Explanatory remarks, 4f requived, can be entered on back of fom.
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CONNECTION 3
TO_STRUCTURE
SEE SPECS

SEE_NOTE

SEE_SPECS,

HORIZONTAL

T ——

EXCAVATION VALIMITS AS REQUIRED

-

RN (34

LEAD WIRE '

SEE SPECS CONNECTION
TQ STRUCT:

URE SEE '

z
3
N

-

,SEE NOTE }

SEE SPECS.
~—— ANODE. SEE SPECS

VERTICAL

NOTES:

1, Anode to be installed at a dopth squal to or sxseeding desth of
structure but in no case less than 310",

NNO2%G

GALVANIC ANODE INSTALLATION

. REVISED FEB. 1973
temmne - NWG NO. 40-068-15 SH. |

FLLLY LD




CURB BOX,SEE SPECS

SEE NOTE 2

SECOND TEST
LEAD CONNECTION

TEST LEAD .
CONNECTION

)

~
~ UNDERGROUND
WELD SEE SPECS.——V STRUCTURE

DETAIL "E"

NOTES:

1, Provide this test atation when specified on the contract drawings,
or in the Specifications, or as directed,

2.0d Provide one test lesd unless otherwise noted, Leads shall be color
coded,

0231 FLUSH TEST STATION ..

REVISED FEB 1973

Lgomws:on COMTROL STD. DWG. DWG NO. 40-06-15  SH.2

]

]
T




SEE DETAIL “A"
0/?/.,’,‘/,’,/[
(Reg)”

SEE NOTE 2

STRAPS ;"'COA%DE“T FITTING
e
FINISHED FaURED

TEST LEAD CONDUIT SIZE AND

SECOND TEST

LEAD
WELD SEE >
SPECS. S
'V’

D
UNDERGROUND
STRUCTURE DETAIL"EE”

REQUIRED

CONNECTION7 i ™ MATERIAL AS

DETAIL “A"

HOTES

1, Provide this test staticn when specified on the contract drawings,
or in the Specifications, or as directed,

2, Provide one test lead unless otherwise noted, leads shall be color
cddc

000252

ELEVATED TEST STATION

REVISED FEB, 1973
CORROSION CONTROL 8TD. DWG, * DWG.NO. 40-06-15 SH.3




SEE DETAIL “A"

Sz‘ee/,o/pe-\

ELEVATION

Joint Bond
Condvctor -\

Rubber
gasker ~

e/a joint Cement mortar
hnin
DETAIL™A" Y

g”;ﬂ stee/ rod

L 6"r H‘

Ll -

JOINT BOND CONDUCTOR

nnn23y
STEEL PIPE JOINT BON.- |
REVISED FEB. 1973 |

CORROSION CONTROL STD. DWG. OWG.NO, 40-06-15  SH. 4




Stee/ wire.

PLAN-PAPER JOINT COVER

Stee! prpe joint

See Nore 3 bond ﬁ/ﬁ?n{‘f zy.

Y| dpecs. SeeDng 006715
i Sh. 4
Parcn
GPENIN
‘ with /(jéZ7/2::‘
3"Min overlap of | !”( paper and |
Und/'sfupbedpll'oe /707‘ COO//ﬂﬁ!

coverng paAPER JOINT COVER IN PLACE

|

OTES

—

1. VWidth as required to provide overlap of 3 inches each side as indicated,

2, P11 Joint cover with hot coal tar enamel from ome aide only until the
air is exhauated and cover 4s filled,

3. Quter wrap shall be stripped dack not less than 3 inches each sdde of

Jodnt to allov maximum bopd of the pew tar to existing tar coating.

Nnn234

STEEL PIPE JOINT COVER

REVISED FEB 1978
DWG.NO, 40-06-15 SH.5




Project No. CI%QMM

Pothka)

ZERO ACCIDENTS

SECTION 16D
CATHODIC PROTECTION SYSTEM

(TMPRESSED CURRENT)

INDEX

1. Applicable Publications 6. Coke Breeze

2, General Requirements 7. Miscellaneous Materials

3¢ Submittals 8.  Ground Bed Installation

JA. Training Course 9,  Mlscellaneous Inetallation

4. Impressed Current Anodes 10, Criteria of Protection

5,  Rectifiers and Assoclated 11, Tests and Measurements
Equipment

1, APPLICABLE PUBLICATIONS. The publications listed below fom a part of

this specification to the extent referenced. The publications are referred
to in the text by the basic designation only.

1.1

MILITARY SPECIFICATION (MIL. SPEC.).

MIL~I-1361B Instrument, Auxiliaries, Electrical
& An~l Measuring, Shunts, Resistors, and
Trans formers
AMERICAN NATIONAL STANDARDS INSTITUTE (ANST) STANDARD.
€97.1-1972 Low=Voltage Cartridge Fuses 600 Volts
or less
AMERTCAN SOCIETY FOR TESTING AND MATERIALS (ASTM) PUBLICATIONS.
A 5382 Pipe, Steel, Black and Hot-Dipped,
Zinc~Coated Welded and Seamless
D 1248~8la Polyethylene Plastics Molding and
Extrusion Materials
NATIONAL ASSOCIATION OF CORROSLON ENGINEERS (NACE) PUBLICATION.
RP-01-69 Recommended Practice~Control of External
Corrosfon on Underground or Submerged
Metallic Piping Systems (Rev 1976)
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) STANDARDS.
Py 3-1973 Safety Code for Semiconductor Power
(R 1979) Convertors
ST 1-1978 Specialty Transformers (Fxcept General-
Purpose Type)
TC 2-1978 Electrical Plastic Tubing (EPT) and
Inel Rev ) Condult (EPC 40 and EPC 80)
thru 4
TR 1~1980 Transfomers, Regulators and Reactors
Inel Rev 1
and 2




WG 5-1973 Thermoplastic-Insulated Wire and Cable
(R 1979) for the Transmission and Distribution of
Inel Rev 1 Electrical Energy
thru 10
1.6 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) STANDARD.
No. 70~1984 National Electrlcal Code
1.7 UNDERWRITERS LABORATORIES, INC. (UL) PUBLICATIONS.
UL 6 Rigld Metal Condult (Oct 23, v81,
9th Ed.)
UL 467 Crounding and Bondlng Equipment
(Nov 7, 1972, 5th Bd.; Rev thru
Mar 26, 1982)
UL 506 Specialty Tranaformers (Dec 26, 1979,
9th Ed.; Rev thru Jul 12, 1982)
UL 510 Insulating Tape (Jan 26, 1982, ith Ed.;
Rev Mar 16, 1982)
UL 514 Outlet Doxes and Fittings (May l4, 1979,

6th Ed.; Rev thru Jun 1, 1982)
2. GENERAL REQUIREMENTS-

2.1 SERVICES OF CORROSION ENGINEER. The Contractor shall obtaln the
services of a corrosion engineer to supervise and lnspect the installation of
the cathodic protection system. Corroslon Englneer refers to a person who,
by reason of his knowledge of the physical sciences and the principles of
engineering and mathematies, acquired by professlonal education and related
practical experience, 1s qualified to engage in the practice of corroslon
control on buried or submerged metallic piplng oystems and metallic tanks.
Such person may he a licensed professional englneer ov may be a person certi-
fled as belog qualifled by the Natlonal Assoctatlon of Corrosion Englneers Lf
guch licensing or certificatlon includes sultable experfence ir corrosion
control or buried or submerged metallic plping systems and metallic tauks.

2.1.1 Evidence of qualiffcations of the corrosion engineer
shall be submitted by the Contractor.

2.1,2  The corrosion englneer shall (nsure that the cathodic
protection system s fnstalled, tested, and placed Into service in accordance
with the requirements specified.

2.2 RULES. The lnstallatioa shall conform to the applicable rules of
NFPA No. 704

3. SUBMITTALS. In accordance with SECTTON: SPECIAL  CLAUSES, the
Contractor shall submit data as specified herein on the following:

3 CATEGORY I. None

3,2 CATEGORY II.

3.2.1  Certififed test results atatlpg the maximum recommended
anode cucrrent output denaity and the rate of pgaseous production Lf any at
that current density.

3.2.2  Complete wiring and schematle d{agrams.

3.2.3  Operating and malntenance Lnstructions.

3.2.4  Spave parts data with current unit prices and source of
gupply.

32,5 Performance test reports of all fleld tests and
measurements in bookler form.
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3A. TRAINING COURSE. The Contractor shall conduct a training course quﬁ/f:\/,',‘gl
operating stafl as designated by the Contracting Officer. The uraining(fﬁ’c.,.
period shall consist of a total of 8 hours of nommal working time and shall /
start after the system 1s functionally completed but prior to final accep

tance tests.

4+ IMPRESSED CURRENT ANODES.
4,1 BARE HIGH SILICON CAST IRON ANODES. Cast iron anodes ehall be of
the size indlcated and shall conform to the lollowing requirements:
4 1.1 Chemical Composition (Nominal).

Percent by Weight

Element Grade 1 Grade 2
51licon 14:20-14.75 14:20-14.75
Manganese 1,50 Max 1.50 Max
Carbon 0,70~1.10 0.75~1,15
Chromnium mr—————— 3,25-5,00
Tron Balance fialance

41,2 Electrical Reaistivity. Seventy~two microhm-centimeter

at 20 degrees F.
41,3 Physical Properties (Nominal).

Tensile strength 15,000 psi

Compressive strength 100,000 psi

Brinell hardness 520

Density 7,0 grams per cubic centimeter
Melting point 2300 degrees F.

Coefficient of 0,00000733

expansion from 32 centimeter per degree F.

to 212 degrees F.

b2 CANISTER CONTAINED ANODES. Canister contailned anodes shall be
packed at the factory in sheet metal canisters with calcined petroleun coke
breeze or metallurgical coke breeze and the canisters shall be capped with
tight firtdng end caps secured to the body of the canister. The canister
size shall be such that there 1s a minimum annular space of 3 inches all
around the anode. The connecting cable shall pass through a hole in an end
cap designed to be tight fitting with the cable and protected from sharp
edges with a plastic or rubber grommet. The ancdes shall be centered in the
canisters and the annular space filled with coke breeze compacted in place.

4¢3 ANODE CONNECTING CABLES.

%.3.1  Anodes shall have connecting cables installed at the
factory. The connecting methed shall be guch that 4t can be demonstrated to
pass a 120~day laboratory test without failure at the place of connection
wherein the anode 15 subjected to maximum recommended current output while
immersed in a 3 percent sodium chloride solution.

4,3,2  For deep well ground bed, each anode located in the well
ghall be accompanied by a reel of continuous cable having the length indi-
cated. No spliced connections shall be permitted in deep well cables.
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5. RECTIFIERS AND ASSOCIATEL ZRJIPMENT .

5,1 RACVIFIER Dn1l.  facclffer walc whall consist of a transfommer,
rect!{fying elemu.-ur.:;”.—r‘lrnn!‘urxner rap adfuntec, terminal block, one combina=
tion voltammetur, cune :m;,",‘.r- sultein fnr wach meter, fuse holdera with fusea
for each de clreontt, vaeliwia ra:lguors, au ae power-gupply clrcult breaker,
Yightning arvestors fos aoth lrpat aad watpun, all wired and assembled la a
weatherproof me cablacts  Tho overall efflciency of the reetlfler chall oe
not less than %% jpereenc wngs operated a: asmeplave racing and shall be
capable of supnivi=c contivoug Tull #ated outont ac an embi.nl tewperarare
of L12 degrees F. [ ,al’ st byan wlih especead 1402 ¢ AETLARY)] FALLE

5.1 ' - wli aonioty to UL T A WA IR 1
NEMA TR=L, a8 nppllmm e,

5,12 Ruattfylay e'oments shell contomy to NEVYA 23 4, and shall
be stlicon dlvdas o -(un arlls sonnecte! In ouch morumt a8 to provide
full=wave vescifisation. r Hadas ghall be prewacted Ly selenium surge
cells or wvarlsesry soveysitage  aurges ead by current  iimiting
devicus agai st svar-ce . .

Toled Merers abans Te cufhine oo W Lha pins ey alinug 2 pers
ceat of full seale ot M dugvese oo, el chall pessess Lonperature stasility
abave .md Luoa Fl) g rtea Fooo At bedst bope cenc per 10 degrues Foo Sepa~

2-tnch ¢ owinal sfan or lacgers

'*---' & plowpole, astted,  fally wagnetle, properly
rated won-'eoainat shatl be fostalled (n the primary
elreule of the  eri-wov apple bew *

; feeny, Froaes conlowelng Lo ANSD N9 b with
sultable fuse Yo i~ cxoasovace! Deoeath qeg of the de cleunlt.

5.2 TARIUE M‘)l et alt de nenszeacted of net llghter tnan No.
16=gage steel, tad shall ki oprovided ulii o fall feors  The deor shakl be
finged and have a wssp v Wil sttt o ouse of a padlecks  The aasbloet
ghall be fitned with - ices weniogs of the preper slae to peovide for
adequyte ccnlim. Hevae o conbaat knnckoats, or threaded hubs of sulflefent
slae sl numbar ghatl oo eoventaatly locatod,

”r : Aol eta alelag Alagean b the pewer unlt showlng both
the ac supply a Feode wivactiang o sedes ahall be on the Inside of the
cablnet dear, drerty bl m shae n and laheled.

5,2... srtag owrewistoas shall comply sltn NFOA Noo 70 and UL
467 facluding a qeee iy caralaal Inozho cabiners The grounding condustor
from the terminal ce -he wawth groundlng aystan gnall he golld or gtranded
copper of nae oy wers 38 -t P gnar coppet-alad steel rods.  CGround ruds
shall be 8§=feat loug o lulwga,

23 he eebloer aad suppacting mountlng shall be painted with
the manufncturer's ssandged whoasqtem.

5.3 NIRLEG. Wlclag Giedi be Ingialled {n accordance with NFPA Moo 70
ut {llzing wpe pe W oer MW or polyetinylene (nsulutions Fictloygs for condule
and cable work shall anafom o Ui SU4. Outlers shall be of the threaded hub
type wizh ,,‘-u-;ml coware. Oondetn shall he qeswrelv faatened at S-toot
Intervaly oc lesss  Buifens shall va gade ja outi:t fittings only. Conduce
torg ghall be enlor cedad Tar tdearlflcacton.

5 OIL UMMERGH CEURES . nelosurad shall be of ll-gage steel or
heavier, with an a-cess'in W pluge The ofl lavel shall be clearly

marked. The Uid shall ®e v'azed and have gulck-veleass clanps to seeure [t
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in closed position. A astop shall limit the swing of the 1lid when opened. A
compressible, oil resistant, positive sealling gasket shall be provided. The
gasket shall return to its original shape upon release of 1lid preasure. The
gasket shall be attached to the tank or 1id and Joints shall be free of gaps.
Bage mounting using 4~inch high channels ahall be provided.

6, COKE BREECZE.
6.1 CALCINED PETROLEUM COKE BREEZE (DRY). Dreese shall confom to
the following requirements:
6.1,1 Electrical Resiscivity.
1.0 to 2.0 ohmecentimeter ~ tightly compacted
10 to 15 ohm~centimeter ~ loosely compacted
6,12 Bulk Density., 48 to 74 pounds per cubic foot.
6.2 METALLURGLCAL COKE BREEZE (PROCESSED). Breeze shall conform to
the following requirements:
6.2,1 Electrical Resistivity (Nominal).
10 ohm~centimeter ~ Max., tightly compacted
10 to 15 ohm~centimeter ~ lightly compacted
15 to 20 obm~centimeter ~ loose
6.2,2 Bulk Density. 38-42 pounds per cublc foot.

7. MISCELLANEOUS MATERIALS.
7.1 ELECTRICAL WIRE.
7+1.1 Anode connecting wire shall be No. 8 AWG stranded copper
wire with type CP high molecular weight polyethylene insulation, 7/64~4nch
thick, 600-volt rating, in accordance with NEMA WC 5. Cable-to-anode contact

resistance shall be 0,003 ohms maximum.
7.1,2 Cable for anode header and distribution shall be No. 8

AMG stranded copper wire with type CP high molecular weight polyethylene,
7/64=inch thick {nsulation, 600-volt rating, in accordance with NEMA WC 5.
7.1,3 Test wires shall be AWG No. 12 stranded copper wire with
NFPA No. 70 Type T ox RHY or polyethylene insuiation.
7.1.4 Resistance wire shall be AWG No. 16 or No. 22
nickel~chromium wire.
7.2 CONDUIT. Rigid galvanized steel conduit and accessories shall
conform to UL 6. Non-metallic conduit shall conform to NEMA IC 2,
7.3 TEST BOXES AND JUNCTIONS BOXES. Boxes shall be outdoor type
conforming to UL 5l4.
7.4 POLYETHYLENE INSULATION. Polyethylene {nsulation shall comply
with the requirements of ASTM D 1248 and of the followlng types, clasges, and
gradeg:

7.4.1 fidgh molecular weight polyethylene shall be Type I, Class
¢, Grade E5.

7.4,2  Righ density polyethylene shall be Type III, Claas C,
Grade E3.

7.5  TEST STATIONS. Test stations shall be complete with an insulated
terminal block having the indicated number of terminals and shall be provided
with a lockable cover.

7.6  CALLBRATED  SHUNTS. Shunts shall conform to Mil. Spec.
MIL-I-1361.
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7.7 JOINT, PATCH, SEAL, AND REPALR COATING.

7.7.1 Seallng and dlelectric compound shall he a black, rubber
based compound cthat L8 sofr, pemanently pliable, tacky, moldable, and
unbacked, Compound shall he applied as recommended by the manufaccurer, but
not leas than 1/8-{neh thick.

7.7.2 Coatlng compound sghall be cold=applied coal-tar hase
mastic, hot=applied coal-tar anamel, or an approved pipeline wrapplug.

7.7.3  ‘treformed sheaths Ffor encapsulating electrlecal wire
gplices to be buried underground sharl fit che fngulated wires enteriay *-e
spliced joint.

7.7.4  Bpoxy potilng compound lor eacapaulariag :la.ctrical wire
splices to be burled underground shall be a two package system made for the
purpose.

7.7.5  heeskfil]l  shields shall wconslst of anproved pipeline
wrapplog oc fiberglass reinforced, voal-tar impregnated tare, or plastic weld
caps, speclfically made for the purpose.

7.7,6  Prowsure-sensitlve vinyl plastfe clectrical tape shall

conform ¢o ML 3i0.

8.  CROUND BED IMSTALLALTCN.
8.1 SHALLOW CRCUNR BiDS. Shallow ground beds shall contaln size and

quantity of inodes des'gnad to meet performance eriteria of the cathodle
protectlon ostem at  an  faltlal operating current ovutput dengdty not
exceading 40 percent of maxlmum recommended curdent output density.

Aulol Verctically burled baee anodes shall be dnstailed in
vertleal holes un the ground haviang 4 depth, spacing, and locatfon shown.
The holes 1n the ground shall be cufflcleatly large to provide an annular
gpace around the anode not lzas chan 4 Inches. The anodes shall be centered
in  the hole and Dbackfilled with calelnad petrvoleum coke hreeze or
metallurgical coke breeze, back?fll shall be compacsted.

3012 Vertleally haried  canister-contained anodes shall  be
fnatallad  tn vertleal holes i the ground having depth, spaziog, and
locatlons ashown, The holes lu rhe grasund shall be aufflelently larger in
dlameter than the canistecs to facilltate aasy lowerlng fnto the hole and
backf{ltng. The space hetween the canfster and the wall of the hole shall
be completely backédiled witin a wot alurcy of carth free of stones.
the tank to he protacted shall Ye burled « minbrum depth of 30 inches except
where ahove ground construction nutiilzing conduic {8 used,

9. MISCELLANEOUS INSTALLATION, :

9.1 RECTIFIER INSTALLATION,  Mountlng shall be as shown.  Wall
mounting shall be aquipped with a channel bracker, Lifting ayes, and a
keyhole av the top,

9.2 WIRE CONNECTIONS.

9.2,1  Counect{ng wlre gplleing shall be made wlth copper
compresslon cenaectors or avothermie walds, following lnstrustions of the
manufacturer, Split-boir tvpe cennectory shall not be used.

9,2,2  Connectlons to meral ctanks shall be made by exothermic
weld methods as wanuractuted by an approved manufacturer for the type of
tank.

9.2.3  Electrie are welded connectlons and other types of welded
connections to ferrous pipe and atructurea shall be approved before use.
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9,3 TEST STATIONS. Teat stations shall be of the type and location
shown and shall be curb box mounted. Buried electrically insulating joints
shall be provided with test wire connectione brought to a test station.
Changes in designated location muat have prior approval.

10, CRITERIA OF PROTECTION., Criteria for determining the adequacy of
protection on a buried tank shall be 4in accordance with NACE RP-0l and shall
be salected by the corrosion engineer ae applicable.

10,1 IRON AND STEEL. One of the following methods shall apply:

10:.1.1 A negative voltage of at least minus 0.85 volts as
measured between the tank and a saturated copper-copper sulphate reference
electrode contacting the earth next to the tank. Determination of this
voltage shall be made with the cathodic protection system in operation.

11, TESTS AND MEASUREMENTS.

T ILT  BASELINE_POIENTIALS. After backfill of the tank and anodes 1s
completed, but before the anodes are connected to the tank, the static
potential~to~soil of the tank shall be measureds The locations of these
measurements shall be ddentical to the locations specified for tank-to~
reference electrode potential measurements, The 4initial measurements shall
be recorded.

11,2 INSULATION TESTING. Before the anode system 1s connected to the
tank, an insulation test shall be made at each {nsulating Joint or fitting.
This test shall demonstrate that no metallic contact, or short circult exists
between the two insulated sectfons of the tanks Any Insulating flttings
installed and found to be defective shall be reported to the Contracting
Of ficer.

11.3  ANODE OUTPUT. As the anodes or groups of anodes are comnected to
the tank, current output shall be measured with an approved low resistance
ammeter. The values obtained and the date, time, and locations shall be
recorded.

114 TANK~TO~REFERENCE  ELECTRODE _ POTENTIAL _ MEASUREMENTS. Upon
completion of the installation and with the entire cathodic protection system
in operation, electrode potential measurements shall be made using a copper-
copper aulphate reference electrode and a potentfometer-voltmeter, or a
direct current voltmeter having an internal resistance (sensitivity) of not
legs than 100,000 ohtme per volt and a full ascale of one or two volts. The
locations of these measurements shall be identical to the locations used for
baseline potentials. The values obtained and the date, time, and Locatlons
of measurements shall be recorded.

11,5 LOCATION OF MEASUREMENTS.

11.5.1 For coated plping or conduit, measurements shall be taken
from the reference electrode located in contact with the earth, direatly over
the plipe. Connectlon to the pipe shall be made at gervice rilsers, valves,
test leads, or by other means suitable for test purposes. Neasurements shall
be made at intervals not exceeding 400 feet. In no case shall less than
three measurements be made over any length of line. Additional measurements
shall be made at each distribution service riser, with the reference elec~
trode placed directly over the sexvice line.

11.5.2 Tor tanks, measurcments shall be taken at least 12 places
evenly apaced around the tank.
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11,6  INTERFERENCE TESTING, Before final acceptance of the 4installa-
tion, laterference tests shall be made with respect to any foreign pipes in

cooperation with the owner of the foreign pipess A full report of the tests .-

glving all detaila shall be made.

11,7 RECORDING MEASUREMENTS. All tank~to~goll potential measurements
including 4nitial potentials where required shall be recorded. Contractor
shall locate and correct and report to Contracting Officer any short circuits
to forelign pipes encountered during checkout of che installed cathodic
protection system. Phpe~to-soll potenclal measurements acre required or :s
many pipee a# necessary to determine the extent of protection or to locate
short~circuits,
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4ERO ACCIDENTS

SECTION 16%
CATHODIC PROTECTION SYSTEM
(STEEL WATER TANKS)

INDEX

1. Applicable Publications Anodes

2. General Requirements Rectifiers

3+ Submittals Permanent Reference Electrodes

4. Impressed Current Anodes Criteria of Protection

5. Rectifiers and Assoclated Testing, Adjusting, and
Equipment Placing in Service

6, Miscellaneous Materials

1. APPLICABLE PUBLICATIONS. The publications l1isted below form a part of

this specification to the extent referenceds The publicatfons are referred
to in the text by basic designation only.

1.1

1.2

MILITARY SPECIFICATION (Mil. Spec.).

MIL-I-1361B Instrument, Auxiliaries, Electrical Measuring,
& Am~1 Shunts, Resistors, and Tranaformers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) PUBLICATION.

D 1248-8la Polyethylene Plastics Molding and Extrusion

Materials

NATIONAL ELECTRICAL MANUFACTURERS ASSOCTATION (NEMA) STANDARDS.
FU 1-1978 Low Voltage Cartridge Fuse

MR 20-1958 Cathodic Protection Units
(1976)

BV 3-1973 Safety Code for Semiconductor Power Convertors
(R 1979)

ST 1-1978 Speclalty Transformers (Except General~Purpose

Type)

c 2~1978 Electrical Plastic Tubing (EPT) and Conduit
Incl Rev 1 (EPC 40 and EPC 80)
thru 4

TR 1~1980 Transformers, Regulatoxs, and Reactors

Incl Rev 1l &2

HC 5-1973 Thermoplastic~Insulated Wire and Cable for the
(R 1979) Transmission and Distribution of Electrical
Incl Rev 1 Energy
thru 10

NATIONAL FIRE PROTECTION ASSOCTATION (NFPA) STANDARD.

No. 70~1984 National Electrical Code

UNDERWRITERS LABORATORIES, INC., (UL) PUBLICATIONS.

UL 6 Rigid Metal Conduit (Oct 23, 1981, 9th Ed.)
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UL 467 Groundlng and Bonding Bquipment (Nov 7, 1972,
5th Bd., Rev. thru May 26, 1982)

UL 506 Speclalty Trangformers (Dec 26, 1979, 9th Rd.,
Rev, thru July 12, 1982)

UL 510 Insulating Tape (Jan 26, 1982, 5th fd., Rev.
Mar 16, 1982)

UL 514 Outlet Boxes and Fictings (May 14, 1979, Rev.
thru June 1, 1982)

2o GENCRAL REQULIREMENTS.

2.1 SERVICES OF CORROSLON ENGINEER. The Contractor shall obtain the
garvices of a corrosion englneer to supervise and Lnspect the {nstallation of
the cathodic protection system. Corroslon Engineer refers to a person who,
by reason of his knowledge of the physical seciecnces and the principles of
englneering and mathematica, acquired by professional education and related
practical experience, 1is qualified to engage in the practice of corrosion
control on steel water tanks. Such person may he a licensed professional
engineer or may be a person certified as being quallfied by the Natlonal
Association of Corroglon fEngineers 4f such 1licenslng or certificatlon
includes sultable experience In corrosfon control on ateel water tanks.

2.1.1  Evidence of qualiffcatfons of the corrosfon engineer
shall be submitted to the Contractor.

2,1,2 The covroslon engineer shall engure that the cathodic
protection system is installed, tested, and placed into service in accordance
with the requirements sprcified,

2.2 RULES. The Installation shall conform to the applicable rules of
NFPA No. 70,

3. SUBMITTALS.

3. DETAIL DRAWINGS.  DRetall drawings of the propoged cathodic
protection lnstallation as required under Category T submittals shall be
submitted for approval concurrently with or prior to the other Category 1
ftems. The drawings shall provide tank dimensfons and show anode arrangement
for both elevated and sectional views of the ctank, anode size and aumber,
anode material, anode-suspension und flotatifon details, conduit slze, wire
alze, rvectifier size and locatlon, wirling diagram, and any other pertinent
fuformatfon considered necessary.

3.2 SUBMITTALS. In accordance with SECTION:  SPECIAL CLAUSES, the
Contractor shall aubmit for approval, data as specified hecein on the
followling:

Category 1.

Power Unit (Rectifler, Transformer, Automatic Voltage
Controller)

Wiring Diagram

Rape

Anades (Platinized aloblum, Riser anodes, and X1, anode by
Pennwale Cotp.)

floats

Malntenance and Operations Instructlon

Weldlng Method

Detall Drawings (as specified in Par. 3.1)
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Surge (Lightning) Arresters

Calculations Showing Rectifier and Anode Sizing
Switches

Certification of the Supervisor's Qualificatlons

3.2.2 Category I1. None.

3.3 OPERATING AND MAINTENANCE INSTRUCIIONS.

3.3.1 Operating instructions outlining the step-by-=step proce~
dures required for system start-up and operation shall be furnished. The
instructions shall include the monufacturer's name, model number, service
manual, parts 1ist, and brief description of all equipment and their basic
operating features.

3,32 Meintenance 4instructions listing routine malntenance
procedures, possible breakdowns, and repairs shall be furnished. The
instructions shall include diagrams for the syatem as installed, instructlons
in making tank-to~reference electrode measurements, and frequency of
monitoxing.

3.4 SPARE PARTS DATA. After approval of the shop drawings and not
later than 3 months prior to the date of beneficial occupaney, the Contractor
ghall furnish spare parts data for each different {tem of materials and
equipment specifieds The data shall dinclude a complete 1ist of parts,
speclal tools, and supplies, with curcent unit prices and source of supply.

3.5  TRAINING COURSE. The Contractor shall conduct a training course
for operating staff as designated by the Contracting Officer. The training
period shall consist of a total of 8 hours of nommal working time and shall
start after the system 4s functionally complete, hut prior to final
acceptance tests.

3.6 PERFORMANCE TEST REPORTS., Upon completion and testing of the
installed system, test reports shall be submitted in booklet form tabulating
all field tests and measurements. Each test report shall fndicate the final
position of controls.

4. IMPRESSED CURRENT ANODES.

hal ANODE ELEMENT. Platinized niobium floating anode wire extended
1ife similar to PERMANODE by Harcoe Corporation and shall be designed to
provide a life of not less than 10 years. The anode wire shall be platinized
niobium and of required lenmgth to provide a current distribution of
approximately 3.5 milliamperes per square foot on the appropriate surfaces.

hel ANODE OPTION. In lleu of the platinized niobium floating anode
system, a patented XL anode asaembly and KL reference electrode assembly by
Pennwalt Corporation may be submitted.

b3 RISER ANODES shall be installed so they cannot be pulled loose
from icing.

boh HIGH SILICON CAST IRON ANODES. Cast iron anodes shall be of the
glze indicated and eghall conform to the following requirements:

4.4,1  Chemical Composition (Nominal).

Percent by Weight

Element Grade 1 Grade 2

Silicon 14,20~14475 14,20~14.75

Manganese 1.50 Max 1,50 Max. D f fr
Cachon 0.70-1.10 0.75~1.15 nag.
Chromium 3.25-5,00 ' ‘24
Iron Balance Balance
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4402 Electrical Reslstivity. 72 microhm~ceatimeter at 20° F.

(Maximum).
4,4.3 Physlcal Properties (Nominal).

Tensile strength 15,000 pat
Comprassive gerength 100,000 pst

Brinel hardness 520
Density 7.0 grams per cuble centimeter

Melting point 2,300 degrees F.
Coefficient of 0.00000733 centimeter per degree F.
expangion from 32

to 212 degrees F.

4.5 ANODE CONNECTING CABLES. Anodus shall have connecting cables
installed at the factory. The Coatractor shall submit a certified test
veport showing that the connecting method has passed a 120~day laboratory
test without fallure at the place of connectlon whereln the anode was
subjected to maximum recommended curreat output while immersed in 8 3 percent
godLum chloride solution.

5. RECTIFIERS AND ASSOCIATED EQUIPMENT.

5.1 RECTIFIER UNIT. Rectifier unit shall meet the requiremeats of
NEMA MR 20 aund ghall consist of a transformer, vectifylng eclements, trans-~
former tap adjuster, terminal block, one comblnation volt-ammeter, one toggle
gwiteh for each meter, fuse holders with fuses for each d.c. clrcult, vaci-
able reslators, an a.c, power-supply clreult breaker, lightnlng arresters for
both fnput and output; all wired and assembled In a weatherproof metal
cabloet. The overall efflclency of the rectifier shall be not less than
65 percent when operated at numeplate rating and ashall be capable of
supplylng continuous full rated output at an amblent tempecature of 112° F.
{n full sunlight wich expected life In excess of L0 years.

5.1.1  Transformer shall conform to UL 506 and NEMA ST !, or
NEMA TR-1, as applicable.

5.1.2  Reectfying elements shall conform to NEMA PV 3, and shall
be silicon Jiodes or selenium cells connected In such manner as to provide
full-wave rvectificatlon. Silicon diodes shall be protected by selenlum surge
cells or varlstors against over-voltage surges and by current limlting
devices against over~current surges.

5¢1.3  Meters shall be accurate to within plus or minus
2 percent of full scale at 80° F., and shall poasess temperature stability
above and below 80° F., of at least 1 percent per 10° . Separate meters
shall be 2-1/2~inch nominal size or larger.

5.4 A slngle~pole, flush~mounted, fully magnetic, properly
rated nonterminal type clccult breaker shall be 4ipmstalled in the primary
clreult of the rectlfler supply transformer.

5.1.5 Cartridge~type fuses conforming to NEMA FU 1 with
gultable fuse holders shall be provided in each leg of the d.c. clrcult.

5.2 CABINET. Cahbinet shall be constructed of not lighter than No.
l6~gage steel, and shall be provided with a full dooxs The door shall be
hinged and have a hasp chat will peemic the ugse of a padlock. The cabinet
shall be filtred with screened openinge of the proper size to provide for
adequate cooling. lloles, conduit knockouts, or threaded hubs of sufficlent
slze and number shall be conveniently located.
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50241 A complete wiring diagram of the power unit showing both
the a.c. supply and the d.c. connections to anodes shall be on the inside of
the cabinet door. All components shall be shown and labeled.

5.2,2 Grounding provisions shall comply with NFPA No. 70 and
UL 467 4including a ground terminal in the cabinet. The grounding conductor
from the terminal to the earth grounding system shall be solid or stranded
copper not smaller than No. 6 AWG. The earth grounding system shall consist
of one or more 5/8~inch diameter copper~clad steel rods. Ground rods shall
be 8 feet long, minimum.

5.2,3 The cabinet and supporting mounting shall be painted with
the manufacturer's standard paint system.

5.3 WIRING., Wiring sghall be installed in accordance with NFPA No. 70
utilizing type TW or RHW or polyethylene insulation. Fittings for conduit
and cable work shall conform to UL 514. Outlets shall be of the threaded hub
type with gasketed covers., Conduit shall be securely fastened at B8~foot
intervals or less. Splices shall he made {n outlet fittings only.
Conductors shall be color coded for identification.

544 0IL IMMERSED ENCLOSURES. Enclosures shall be of ll-gage steel or
heavier, with an accesgible drain plug. The oil level shall be clearly
marked. The 1id shall be hinged and have quick release clampa to secure it
in closed position. A stop shall limit the ewing of the 1id when opened. A
compregsible, oil resistant, positive sealing gasket shall be provided. The
gasket shall return to its original shape upon release of 1id presgure. The
gasket shall be attached to the tank or 1id and joints shall be free of gaps.
Base mounting using 4~inch high channels shall be provided.

6.  MISCELLANEQUS MATERIALS.

6.1 REFERENCE ELECTRODES. The electrodes shall be copper~copper
sulphate type provided with micropore diffusion window for water contact and
vatertight plug for renewal of copper sulphate crystals and solution.

6,2  AUTOMATIC CATHODIC PROTECTION CONTROL. The system shall bhe
capable of maintaining a tank-to-water potential criterion of protection
within plus or minus 0,025 volt regardless of changes in water chemistry,
temperature, or water level in the tank. Provision shall be made for readily
changdng the range and limits of the criterion.

6.3 TANK-TO-WATER POTENTIAL METER. The controller shall be equipped
with o calibrated voltmeter having an internal iImpedance exceeding 1,000
megohms which shall be so connected to reud, from the eystem reference cell,
the tank-to-water potential being maintained by the cathodic protection
gystem. The voltage reading shall be free of "IR" drop error.

6.4 CALIBRATED  SHUNTS. Shunts s8hall conform to Mil. Spec.
M1l~1-1361.

6.5 ELECTRICAL WIRE AND ASSOCTATED MATERIALS.

6.5.1 Anode connecting wire shall be No. 8 AWG wutranded copper
wire with type CP high molecular weight polyethylene insulation, 7/64~inch
thick, 600~-volt rating, in accordance with NEMA WC 5. Cable-to~anode contact
resistance shall be 0,003 ohms maximum.

6.5.2 Cable for anode header and distribution shall be 8 AWG
stranded copper wire with type CP high molecular weight polyethylene,
7/64=inch thick insulation, 600~volt rating, in accordance with NEMA HC 3.

6.5.3 Reference electrode wire shall bhe stranded copper wire
with NFPA No. 70 type RHW-USE or polyethylene insulation.
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0.6 CONDULT. Rigid galvanized steel condult and accessories shall
conform to UL 6, Nonmetallic condutt shall conform to NEMA TC 2.

6.7 TEST BOXES AND JUNCTION BOXES. Boxes ahall be outdoor type
conforming to UL 514,

6,8  POLYETHYLENE INSULATION. Polyethylene insulatfon shall comply
with the requirements of ASTH D 1248 and of the followlng types, classes, and
grades:

6.8,1 High molecular welght polyethylene shall be Type I,

Class C, Grade E5.
6.8.2 liigh density polyethylene shall be Type IIL, Class C,

Grade E3.
6.9 PRESSURE~SENSITIVE VINYL PLASTIC BLECTRICAL TAPE. Tape shall

conform to UL 510,

7l ANODES.
7.1 ANODE INSTALLATION.

7.1.1 Anodes of the platinized nfobium wire type shall be
fnstalled on Flotatlon unita of the required number and spacing for proper
flotation.

7.1.2  Anodes for the XL System shall be suspended from roof
plate or structurals by means of factory installed connecting wire designed
to support the anodes in air before submergence without failure of the
electrical wire ingulation or the electrical conductor.

7+1¢3  Anodes shall be suspended in a way that will prevent
contact with tank surfaces and shall be hung clear of man-access roof hatches
and such items as ladders, heater plpes, and stay rods,

7+1.4  Anode hangers shall electrically insulate the anode
suspending wire from the tank steel.

7.1.5 A handhole having a minimum diameter of 6 inches shall be
provided in the tank roof for each anode string to permit replacement or
inspection of anodes on the XL Syatem.

742 ANODE CONNECTIONS .

7.2.1 Anodes shall be clectrically connected to the positive
d.c» header cable with compression connectors or split bolts, or ¢he header
cable may termfnate in a junction box for connection with all anode cables.
A minimum of two split bolts shall be uged for each connection Lf gplit bolts
are used.

7¢2.2 Header cable for the XL System shall be lnstalled on the
underside of the roof with electrically inaulating hangers and eshall enter
the tank near the roofline from an ecxternally mounted junction box., External
wiring shall be in conduit.

7.2,3  All under~roof electric wire splices shall be made above
the high waterline and sealed watextight using a minimum of 2~1/2 lap layers
of butyl rubber tape followed by 2~1/2 lap layers of plastic tape.

8. RECTIFIERS.
8.1 RECTIFIER AND CONTROL INSTALLATION. Mounting shall be as shown.
8.2 GROUNDING. The grounding system for grounding rectifier cablnets
shall have a resistance to earth of not more than 25 olms as determined by an

approved method.

(0n24%




9.  PERMANENT REFERENCE ELECTRODES.

9.1 CALIBRATION, Permanent reference electrodes shall be calibrated
against a standard electrode before installation. Calibration shall be done
in a test tank contalning water with the same composition as the tank to he
protected. The permanent eleectrodes shall measure reference voltage agreeing
with that measured by the standard electrode within, plus or minus 0.005
volt, when the sensing windows of the two electrodes being compared are not
more than 1/6-inch apart, but not touching.

9.2 INSTALLATION.

9.2.1 Installation of permanent refereace clectrodes shall be
made at points in the tank which will monitor minimum and maximum tank-to-
water potentials [and as otherwise needed for automatic control system].

9.2.2 Sensing windows of reference electrodes shall be located
between 1/4~inch and 1/2-inch away from the steel surface sensed and shall be
fired 4in position preventing contact with tank steel.

10, CRITERIA OF PROTECTION.
10,1 MINIMUM.

10.1.1 The criterion of protection shall be a negative voltage
of at least minus 0.85 volt as measured between the tank and a saturated
copper~copper~sulphate reference electrode. Determination of this voltage
shall be made with the cathodic protectlon system in operation.

1042 MAXIMUM,

10.2.1 In order to mitigate disbonding of the 4Anterlor coating
in the tank, potential between a copper~copper~sulfate reference electrode
and the tank at any point shall not be moxre negative than minus 1.1 volt
measured with the electrode located between 1/4~inch and 1/2-inch away from
the steel surface, but not touchiog it.

11, TESTING, ADJUSTING, AND PLACING IN SERVICE.

1.1 TESTING., Upon completion of the inetallation, the tank shall be
filled to maximum working level. The rectifier shall be unergized and
adjusted to provide current to the anodes ab the level that will protect the
tank. The measurements detailed below shall be made with voltmeters having a
sensitivity not less than 100,000 ohms per volt.

11,11 The following serles of tank~to-water potential measure~
ments with a portable reference electrode placed not more than 1/2~inch away
from but not touching the tank wall shall be performed:

a. On a vertical lne midway between two anode strings beginning
at a point 1 foot below water level and continuing at points 3 feet apart
until the bottom of the tank is reached.

b. On a second vertical line midway between two anode strings on
the opposite side of the tank from the first vertfcal line beginning at a
point 1 foot below water level and continuing at points 3 feet apart until
the bottom of the tank is reached.

c. Across the bottom of the tank In a line between the two
vertical lines at 3~foot intervals.




de In at least four places which are closest to anodes.

11.1.2 The portable reference electrode used for the test ohall
be calibrated against the staodard clectrode specified in Paragraph:
PERMANENT REFERENCE ELECTRODES.

11:1,3 All test measurements and thedr locatlons, as well as
measutements made with the permanent electrodes simultaneously with the test
measurements, ahall be recorded.

11.2  ADJUSTING. Final adjustmeat of the rectifier output curreat
shall be made 8o that repeated voltage readings taken, as specified For
testing, meet the criteria in Paragraph: CRITERIA OF PROTECTION.

11.3  PLACING 1IN SERVICE. After final adjustment, the cathodic
protection system shall be placed in service and the condition of the system
as left by the Contractor shall be recorded and shall indicate [transformer
tap settings;] voltage readings from reference electrode to tank, readings
both horizontal and vertical; automatic control differential setting; a.c.
supply voltage; adjusted d.c. output voltage; and total protective current.




